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in Rouge River, Mich., removing sunken vessels or craft obstructing or endangering 
navigation, 395; examinations, 396. 

In the charge of Col. O. M. Poe, Corps of Engineers— 

Ship channel connecting waters of the Great Lakes between Chicago, Dulnth, and 
Buffalo, 397; operating and care of St. Marys Falls Canal, Mich., 398; St. Marys 
River at the Falls, Mich., 399; Hay Lake Channel, St. Marys River, Mich., 400; 
St. Clair Flats Canal, Mich., operating and care of St. Clair Flats Canal, Mich., 
401; Detroit River, Mich., 402. 

In the charge of Lieut. Col. Jared A. Smith, Corps of Engineers — 

Monroe Harbor, Mich., Toledo Harbor, Ohio, 403; Port Clinton Harbor, Ohio, 404; 
Sandusky Harbor, Ohio, 405; Sandusky River, Ohio, 406; Huron Harbor, Ohio, 
Vermillion Harbor, Ohio, 407; Black River Harbor, Ohio, 408; Cleveland Harbor, 
Ohio, 409; Fairport Harbor, Ohio, 410; Ashtabula Harbor, Ohio, 411; Conneaut 
Harbor, Ohio, 412; survey, 413. 

In the charge of Maj. E. H. Ruffner, Corps of Engineers — 

Erie Harbor, Pa., Presque Isle Peninsula, Erie Harbor, Pa., 413; Dunkirk Harbor, 
N. Y., Buflalo Harbor, N. Y., 414; Tonawanda Harl)or and Niagara River, N. Y., 
415; Niagara River from Tonawanda to Port Day (Niagara Falls), N. Y., 416; Wil- 
son Harbor, N. Y., Olcott Harbor, N.Y., 417; Oak Orchard Harbor, N. Y., exami- 
nation, 418. 
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IW THK CHARGE OP CaPT. DaN C. KINGMAN, CORPS OF ENGINEERS — 

Charlotte Harbor, N. Y., 418; Pultneyville Harbor, N. Y., 419; harbor at Great Sodus 
Bay, N. Y., 420; harbor at Little Sodas Bay, N. Y., Oswego Harbor, N. Y., 421 ; har- 
bor at Sacketts Harbor, N. Y., 423; examination, 424. 

In the charge of Capt. Smith S. Leach, Corps of Engineers — 

Shoals between Sister Islands and Crossover Light, St. Lawrence River, N.Y., 424; 
Ogdenebarg Harbor, N. Y., 425; breakwater at Rouse Point, Lake Cbamplain, N. Y., 
Great Chazy River, N. Y., Platts burg Harbor, N.Y., 426; Burlington Harbor, Vt., 
Otter Creek, Vt., 427; Ticonderoga River, N. Y,, narrows of Lake Champlain, N. Y. 
and Vt., examinations, 428. 

PACIFIC COAST. 

In the charge of Col. G. H. Mendell, Corps of Engineers— 
Oakland Harbor, Cal., 429; examinations, 430. 

In the charge of Lieut. Col. W. H. H. Benyaurd, Corps of Engineers — 

Napa River, Cal., 431; Redwood Creek, Cal., San Luis Obispo Harbor, Cal., 432; 
Wilmington Harbor, Cal., 433; San Diego Harbor, Cal., 434; Colorado and Gila 
rivers »t Yuma, Ariz., examinations, 435. 

In the charge of Maj. W. H. Heuer, Corps of E?jgineers— 

San Joaqnin River, Cal., 436; Mokelumne River, Cal., Sacramento and Feather 
rivers, Cal., 437; Petaluma Creek, Cal., 438; Hnmboldt Harbor and Bay, Cal., 439; 
examinations and surveys, 440. 

In the charge of Capt. Thomas W. Symons, Corps of Engineers — 

Coquille River, Oreg., 441; Coqnille River, Oreg., between Coquille City and Myrtle 
Point, 442; entrance to Coos Bay and Harbor, Oreg., 443; harbor at Coos I 'ay, 
Oreg. (dredging), Umpqna River,' Oreg., 444; mouth of Siuslaw River, Ore;;., 145; 
Yaquina Bay, Oreg., 446; Tillamook Bay and Bar, Oreg., 447; entrance to Nflialem 
Bay, Oreg., Upper Snake River, Idaho, between Huntington Bridge and Seven 
Devils mining district. Upper Columbia and Snake rivers, Oreg. and Wash., 448; 
Columbia River, between nead of Rock Island Ra lids and foot of Priest Rapids, 
Wash., 449; Columbia River, from Rock Island Rapids to Foster Creek Rapids, 
Wash., 450; Willapa River and Harbor, Wash., 451; Grays Harbor and Chehalis 
River, Wash., Chehalis River, Wash., 452; harbor at Olympia, W^ash., waterway 
connecting Pnget Sound with lakes IJnion and Washington, 453; Everett Harbor, 
Wash., 454; Swinomish Slough, Wash., 455; Pnget Sound and its tributary waters, 
Wash., examinations and surveys, 456. 

IM the charge of Maj. James C. Post, Corps of Engineers — 

Month of Columbia River, Oreg. and Wash., 460; Columbia and Lower Willamette 
riven* below Portland, Oreg., 461; Columbia River between Vancouver, Wash., 
and the mouth of Willamette River, 462; canal at the Cascades, Columbia River, 
Oreg., 463; Columbia River at Three-Mile Rapids and boat railway from The 
DalleB Rapids to Celilo Falls, Oreg. and Wash., 464; W^illamette River above 
Portland, and Yamhill River, Oreg., 465; Cowlitz River, Wash., Youngs and 
Klaskuine rivers, Oreg., gauging waters of Columbia River, Oreg. and Wash., 
466; examinations and surveys, 467. 

EXAMINATIONS, SURVEYS, AND CONTINGENCIES OF RIVERS AND 

HARBORS 468 

SUPERVISION OF THE HARBOR OF NEW YORK 468 

MISSISSIPPI RIVER COMMISSION 469 

MISSOURI RIVER COMMISSION 469 

CALIFORNIA DfiBRIS COMMISSION 470 

HARBOR LINES 470 

Bockland Harbor, Me., New Haven Harbor, Conn., Milford Harbor, Conn., East 
River, N. Y., in the vicinity of Rikers Island, Pittsburg Harbor, Pa., 471; St. 
LouiB Bay and around Grassy Point, Minn, and Wis., and along St. Louis River 
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above Grassy Point as far as Spirit Lake, Milwaukee River, between Cherry and 
Walnut streets. Milwaukee, Vvis., Fox River along river fronts of Green Bay and 
Fort Howard, Wis., Lake St. Clair .from the lower end of Groseepoint to Milk 
River, Mich., Cleveland Harbor, Ohio, Fairport Harbor, Ohio, Buffalo Harbor, 
N.Y., Niagara River at Buffalo, N.Y., 472; Wilmington Harbor, Cal.,Puget Sound, 
in front of cities of Seattle and Ballard, Wash., Hoquiam Harbor, Wash., 473. 

BRIDGING NAVIGABLE WATERS OF THE UNITED STATES. 

Under authority of special acts of Congress. — (I) Bridge of the Braddock and Home- 
stead Bridge Company across Monongahela River between Homestead and 
Pittsburg, Pa., (2) bridge of the Calumet and Blue Island Railway Company 
across Calumet River at South Chicago, III., 473; (3) bridge of the Texarkana 
and Shreveport Railroad Company across Sulphur River, Ark., (4) bridge of the 
South St. Paul Belt Railroad Company across Mississippi River at South St. Paul, 
Minn., (5) bridge of the Pennsylvania and New Jersey Railroad Company (of 
New Jersey) across Delaware River at Philadelphia, Pa., (6) bridge of the Glen- 
wood Highway Bridge Company across Monongahela River at Pittsburg, Pa., (7) 
bridge of the city of Hastings, 'Minn., across Mississippi River, (8) bridge of the 
Chesapeake and Ohio Railway Company across Big Sandy River at Catlettsburg, 
Ky., (9) bridge of Escambia County,' Fla., and Baldwin County, Ala., across 
Perdido River near Holman Ferry, (10) bridge of the Davenport and Rock Island 
Railway Bridge Company across Mississippi River between Davenport, Iowa, and 
Rock Island, III., 474; (11) bridge of the Fort Smith and Van Buren Railway 
Company across Arkansas River near Van Buren, Ark., (12) bridge of the La Porte, 
Houston and Northern Railroad Company across Clear Creek, Tex., (13) bridge 
of the La Porto, Honston and Northern Railroad Company across Galveston Bay, 
Tex., (14) bridge of the Texarkana and Fort Smith Railway Company across 
Little River near Morris Ferry, Ark., (15) bridge of the Duluth and Superior 
Bridge Company across St. Louis River, between Connors Point, Wis., and 
Rices Point, Minn., (16) bridge of the Newport and Cincinnati Bridge Company 
across Ohio River between Cincinnati, Ohio, and Newport, Ky., (17) bridge of 
the Lexington Bridge and Terminal Company across Missouri River at Lexing- 
ton, Mo., (18) bridge of Dawson County, Mont., across Yellowstone River at 
Glendive., 475; (19) bridge of the Jefferson City Bridge and Transit Company 
across Missouri River at Jefferson City, Mo., (20) bridge of the Kansas City, 
Pittsburg and Gulf Railroad Company across Arkansas River near Hioks Rock, 
Ind. T., (21) bridge of the St. Lawrence Railway Company across St. Lawrence 
River at Morristown, N. Y., 476. 

Under authority of State laios, — (1) Bridge of the town of Fort Winnebago, Wis., 
across Fox River near Governors Bend Lock, (2) bridge of the city of Stockton, 
Cal., across Mormon Channel at Otter street, 476; (3) bridge of the Jacksonville, 
St. Augustine and Indian River Railway Company across St. Johns River at 
Palatka, Fla., (4) bridge of the Birmingham and Pittsburg Bridge Company 
across Monongahela River at South Tenth street, Pittsburg, Pa., (5) bridge of 
Gallatin and White counties across Little Wabash River at New Haven, HI., (6) 
bridge of tbe street railroad companies of Duluth, Minn., and Superior, Wis., 
across St. Louis River between Rices and Connors points, (7) bridge of the Wil- 
mington and Weldon Railroad Company across Neuse River, N. C, (8) bridge of 
the city of Philadelphia, Pa., across Frankford Creek at Bridge street, (9) bridge 
of the Norfolk and Carolina Railroad Company across Scotts Creek, in Norfolk 
County, Va., (10) bridge of the city of New York across Harlem River at First 
avenue, (11) bridge of the receivers of the Wisconsin Central Railroad Company 
across Wolf River at Gills Landing, Wis., 477, (12) bridge of the Chicago and 
Northwestern Railway Company and the Kewaunee, Green Bay and Western 
Railroad Company across Fox River between Green Bay and Fort Howard, Wis., 
(13) bridge of the city of Providence across Seekonk River, R. I., (14) bridge of 
the Lone Rock Bridge Company across Wisconsin River near Lone Rock, Wis., 
(15) bridge of tbe Silver Spring's, Ocala and (iulf Railway Company across With- 
lacoochee River at Dunnellon, Fla., (16; bridge of the Port Bolivar, Galveston 
and Virginia Point Terminal Railroad Company across Galveston Bay, Tex., (17) 
bridge of the New York, New Haven and Hartford Railroad Company across 
Norwalk Harbor (or river) at South Norwalk, Conn., (18) bridge of the city of 
Toledo, Ohio, across Manmee River, (19) bridge of the city of Boston (Chelsea 
Bridge) across Mystic River, Mass., (20) bridge of the Lynn and Boston Railroad 
Company across Mystic River, Mass., (21) bridge of the Central Pacific Railroad 
Company across San Joaquin River, Cal., 478; (22) bridge of the Richmond, Fred- 
ericksburg and Potomac Railroad Company across Aquia Creek, Va., (23) bridge of 
the St. Augnstiue Bridge Company across Matanzas River at St. Augustine, Fla., 
(24) bridge of the California Pacific Railroad Company across Sacramento River at 
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Sacramento, Cal., (25) bridge of the city of Chicago, III., across North Branch of 
Chicago Kiver at Fullerton avenue, (26) bridge of the Tennessee Central Railroad 
Company across Clinch River in Roane County, Tenn., (27) bridge of the city of 
Tampa, Fla., across Hillsboro River, (28) bridge of the city of Chicago, 111., across 
North Branch of Chicago River at Diversey avenue, (29) bridge of Burlington County, 
N. J., across South (Lumberton) Branch of Rancocas River at Hainesport, (30) bridge 
of the Ocean Causeway Company across Rockaway Inlet (Far Rockaway Bay) 
between Hicks Beach and Shelter Island, N. Y., (31) bridge of the Jacksonville, 8t. 
Augustine and Indian River ^Railway Company across Lake Worth at Palm Beach, 
Fla., (32) bridge of the Fifth Avenue and High Street Bridge Company across 
Youghiogheny River at Fifth avenue, McKeesport, Pa., 479; (33) bridges of the 
Manitowoc Terminal Company across Manitowoc River at Manitowoc, Wis., (34) 
bridge of Springwells and Ecorse townships, Wayne County, Mich., across Rouge 
River at the river road crossing, (35) bridge of theMiddletown and Portland Bridge 
Company across Connecticut River between Middletown and Portland., Conn., 480. 
Alterations, — (1) Bridge of the Central Bridge Company across Saginaw River at 
Bristol street, Saginaw, Mich., (2) bridge of the State of Connecticut across Con- 
necticut River between Hartford and East Hartford, 480 ; (3) bridge of the Para- 
goald Southeastern Railroad Company across St. Francis River below Kennett. Mo., 
(4) bridges of Kings and Queens connties across Newtown Creek between Long 
Island City and Brooklyn, N. Y., (5) bridge of the Baltimore and Ohio South- 
western Railway Company across Muskingum River at Marietta, Ohio, 481 ; (6) 
bridge of Muskingum Coanty, Ohio, across Muskingum River at Taylorsville, 
Ohio, 482. 

BRIDGES OBSTRUCTING NAVIGATION. 

(1) Highway ("Takey's") bridge across the entrance to Back Cove, Portland Har- 
bor, Me., 4^; (2) highway bridge across Connecticut River between Hartford 
and East Hartford, Conn., (3) highway bridge across the Warrior River between 
Tnacaloosa and Northport, Ala., (4) highway bridge across the Quinnipiac River 
at Grand avenne crossing, New Haven, Conn., (5) highway bridge over Tar River 
at Tarboro, and the highway bridge known as Bells Bridge over said river about 
13 miles above Tarboro, N.'C, (6) railroad bridge over Flushing Creek, N. Y., 
near the Bridge street station on the Whitestone branch of the Long Island Rail- 
road, 483. 

OCCUPANCY OF AND INJURY TO PUBLIC WORKS BY CORPORATIONS 

AND INDIVIDUALS 483 

MISCELLANEOUS. 

REPAIR OF THE AQUEDUCT BRIDGE ACROSS THE POTOMAC RIVER, AT 

WASHINGTON, D. C. 

In thk charge op Maj. Chas. E. L. B. Davis, Corps of Engineers 484 

WASHINGTON AQUEDUCT. 

Ik the charge of Maj. John G. D. Knight, Corps of Engineers— 

Waahington Aqueduct, 485; increasing the water supply of Washington, D. C, 487; 
erection of fish ways at Great F'alls, 489. 

IMPROVEMENT OF THE DALECARLIA RECEIVING RESERVOIR. 

IX THE CHARGE OF COL. GeORGE H. ElLIOT, CORPS OF ENGINEERS 489 

PUBLIC BUILDINGS AND GROUNDS AND WASHINGTON MONUMENT, DIS- 
TRICT OF COLUMBIA. 

In the CHARGE OF COL. JOHN M. WiLSON, CORPS OF ENGINEERS 491 

NORTHERN AND NORTHWESTERN LAKES. 

SURVKYS, 492; correcting engraved plates, printing tand issuing of charts, 493; 
resnrvey of St. Marys River from Whitefish Bay to Detour Light-house, 494; reex- 
amination of St. Lawrence River, 495 ; estimates, wat«r levels, 497. 

MAPS. 

TONKAOK, map of navigahle rivers, 497 ; estimates for maps 498 
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RECONNAISSANCES AND EXPLORATIONS. 

Officers on dnty at headquarters of military departments, operations in Department 
of ttie Missonri, Department of the Columbia, 497; Department of California, 498 ; 

ESTIMATES FOR AMOUNTS REQUIRED FOR SURVEYS AND RECONNAIS- 
SANCES IN MILITARY DEPARTMENTS, AND FOR MAPS, INCLUSIVE OF 
WAR MAPS 498 

OFFICE OF THE CHIEF OF ENGINEERS. 
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POBTIFTCATIONS, ETC. 
APPENDIX No. 1. 

PoRTi-Ayi> Harbor, Me. (In the charge of Lieut. Col. D. P. Heap, Corps of Eugi- 

neem.) — Euiplacements for 10- inch riHes, 503. 
Nakragansett Bay, R. I. (lu the charge of Capt. W. H. Bixby, Corps of Engi- 
neers.) — Bonndary of Government reservation at Fort Adams, 503. 
New York Harbor: 

(In the charge of Col. H. M. Robert, Corps of Engineers.) — Five-gun battery for 
8-inch rifles, purchase of land adjacent to Fort Wadsworth, N. Y., 504. 

(In the charge of Lieut. Col. G. L. Gillespie, Corps of Engineers.) — Battery of 10- 
inch gutis on disappearing carriages, mortar battery with ditch defense, 505 ; 
gun lilt battery for 12-inch rifles, ^6. 
Philadelphia, Pa. (In the charge of Maj. C. W. Raymond, Corps of Engineers.) — 

Three-gun lift battery, 507. 
Hampton Roads, Va. (In the change of Maj. C. E. L. B. Davis, Corps of Engineers.) — 

Breakwater, 508; beach protection, Fort Monroe, Va., 510; sewerage system. Fort 

Monroe, Va., 511. 
San Francisco Harbor, Cal. (In the charge of Col. G. H. Mendell, Corps of 

£ngineer8.) — Gun emplacements, 515; mortar battery No. 1, 516. 



APPENDIX No. 2. 

REPORT OF COL. H. L. ABBOT, CORPS OF ENGINEERS, UPON VOLLEY 

PRACTICE WITH MORTARS 519 



APPENDIX No. 3. 

REPORT OF LIEUT. COL. W. R. KING, CORPS OF ENGINEERS. 

Post of Willete Point, New York Harbor, 521 ; United States Engineer School, 
Battalion of Engiueers, 523; Engineer Depot, 527; expenuients. 529; estimates, 
590. Appendixt's: (A) programme of study and instruction fur summer season, 
Jane — ^November, 1894, 530; (B) programme of study and instruction for winter 
season, December, 1894, to May, 1895, 532; (C) programme of study and instruction 
for sonuner season, June — November, 1895, 535. 

EIVEES AND HARBORS, ETC. 

APPENDIX A. 

REPORT OF LIEUT. COL. D. P. HEAP, CORPS OF ENGINEERS. 

Improvkments. — St. Croix River, Me., 537; Lubec Channel, Me., 539; Moosabec Bar, 
Me., 541; Narragiiagus Kiver, Me., 543; breakwater from Mount Desert to Porcu- 
pine Island, Bar Harbor, Me., 544; Bagaduce River, Me., 546; Penobscot River, 
Me., 548; Belfast Harbor, Me., 551; Canidt^n Harbor, Me., 553; Rorkiand Harbor, 
Me., 555; Kennebec River, Me., 557; Harrast'eket River, Me., 561; Portland H:irbor, 
Me., 563: channt-l in Back Cove, Portland, Me., 566; Saco River, Me., 568; Bellamy 
River, N. H., 571; Cocheco River, N. H., 573; harbor of refuge at Little Harbor, 
N. H., 575. 

Examinations and Surveys. — Glen Cove Harbor, Me., 577; Royals River, Me., 579; 
Parkers Head Harbor and Channel, Me., 581; Cape Porpoise Harbor, Me., 58)^; 
Machias River, Me., 584; Carvers Harbor, Me., 587; Georges River, Mo., 590; 
Saasnoa River, Me., 592. 

Harbor LiMSS.-^Bookland Harbor, Me., 595. 
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APPENDIX B. 

REPORT OF LIEUT. COL. S. M. MANSFIELD, CORPS OF ENGINEERS. 

Improvements. — Newbury port Harbor, Mass., 598; Merrimac River, Mass., 600; 
Powow River, Mass., 602; Ipswicli River, Mass., 603; Essex River, Mass., 605; har- 
bor of refage, Sandy Hay, Cape Ann, Mass., 606; Gloncestor liar bur, Mass., 609; 
Manchester Harbor, Mass., 612; Salem Harbor, Mass., 613; Lynn Harbor, Mass., 
615; Winthrop Harbor, Mass., Mystic and Maiden rivers, Mass., 618; Boston Har- 
bor, Mass., 620; Weymouth River, Mass., 630; Hingham Harbor, Mass., 631; Scit- 
uate Harbor, Mass., 632; Plymouth Harbor, Mass., 635; Kington Harbor, Mass., 
637; Wellfleet Harbor, Mass., 638; Provincetown Harbor, Mass., 630; Chatham 
Harbor, Mass., 641; removing sunken vessels or craft obstructing or endangering 
navigation, 642. 

Examinations and Surveys. — Manchester Harbor, Mass., at and below the Point 
of Rocks, 643; Plymouth Harbor, Mass., 645; Chatham New Harbor, Mass., 647; 
Chelsea River, Mass., 648; East Boston Channel, Boston Harbor, Mass., 649; Salem 
Harbor, Mass., 651. 

APPENDIX 0. 

REPORT OF CAPT. W. H. BIXBY, CORPS OF ENGINEERS. 

Improvements. — Harbor of refuge at Hyannis, Mass., 656; harbor of refuge at Nan- 
tucket, Mass., 658; Marthas Vineyard inner harbor at Edgartown, Ma.ss., 661; 
harbor at Vineyard Haven, Mass., 664; harbor of refuge at Woods Hole, Mass., 
666; Waroham Harbor, Mass., 667; New Bedford Harbor, Mass., 669; Canapitsit 
Channel, Mass., 672; Taunton River, Mass., 674; Pawtucket River, R. I., 676; 
Providence River and Narragansett Bay, R. 1., 679; Green Jacket Shoal, Provi- 
dence River. R. I., 682; Newport Harbor, R. I., (583; harbor of refuge at Point 
Judith, R. I., 686; entrance to Point Judith Pond, R. I., 688; harbor of refnge at 
Block Island, R. I., 693; Pawcatuck River, R. I. and Conn., 696; harbor of refnge 
at Stonington, Conn., 698; removing snukeu vessels or craft obstructing or endan- 
gering navigation, 701. 

Examinations and Surveys. — Mount Hope Bay and Harbor of Fall River, Mass., 
727; stone bridge over Sakonnet River, K. I., 729; Onset Harbor, Mass., 737; Bass 
River, Mass., 739; Hipannis Harbor, Mass., 744; Conanicut Island, R. I., 745; 
Sakonnet Point, R. I., 749; Woods Hole and Little Woods Hole Harbor, Mass,, 
750; Wickford Harbor, R. I., 753. 

APPENDIX D. 
REPORT OF COL. HENRY M. ROBERT, CORPS OF ENGINEERS. 

Improvements. — Mystic River, Conn., 758 ; Thames River, Conn., 760; Connecticut 
River, Mass. and Conn., 766; harbor of refuge at Duck Island Harbor, Conn., 774; 
New Haven Harbor, Conn., 777 ; breakwaters at New Haven, Conn., 783 ; Housatonic 
River, Conn., 787; Bridgeport Harbor, Conn., 791 ; Black Rock Harbor, Conn., 796; 
Sangatuck River, Conn., 800; Norwalk Harbor, Conn., 804; Wilsons Point Harbor, 
Conn., 807 ; Five Mile River Harbor, Conn., 809 ; Stamford Harbor, Conn., 811 ; har- 
bor at Cos Cob and Mianus River, Conn., 816; Port Chester Harbor, N.Y., 818; 
Larchmont Harbor, N. Y., 821 ; East Chester Creek, N.Y., 823; Greenport Harbor, 
N.Y.,829; Port Jefferson Harbor, N. Y., 831 ; Huntington Harbor, N. Y., 835; Glen 
Cove Harbor, N. Y., 838; Flushing Bay, N. Y., 842; Patchogue River, N.Y.,844; 
Browns Creek, Say vi lie, N. Y., 847 ; removing sunken vessels or craft obstructing or 
endangering navigation, 850. 

Examinations and Survey. — Harbor of West Haven and West River, Conn., 
853; Black Rock Harbor, Conn., 856; Greenwich Harbor, Conn., 860; Byram Har- 
bor, Conn., 863; Port Chester Harbor, N. Y., 865; Milton Harbor, N. Y.,'867; Echo 
Bay and New Rochelle Harbor, N. Y., 868; Greenport Harbor, N. Y., 870; Cold 
Spring Harbor, N. Y., 874; Hempstead Harbor, N. Y., 877; Woodsburg Channel, 
Hempstead Bay, N. Y.,879; Cos Cob Harbor and Mianus River, Conn., 881. 

Harbor Lines.-^Now Haven Harbor, Conn., 882; Milford Harbor, Conn., 893, 
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APPENDIX B. 

REPORT OF LIEUT. COL. G. L. GILLESPIE, CORPS OF ENGINEERS. 

IMPBOVEMENTS. — Hudson River, N. Y.,898; harbor at Saugertiea, N. Y.,910; harbor 
at Rondout, N. Y., 913; Wappinger Creek, N. Y., 916; Harlem River, N. Y., 917; 
Eaat River and Hell Gate, N. Y., 930; Newtown Creek, N. Y., 935; Buttermilk 
CbaDnel, New York Harbor, N. Y., 940; Gowanna Bay, N. Y., 943; New York Har- 
bor, N. Y., 950; Jamaica Bay, N. Y., 958; Raritau Bay, N. J., 959; Sumpawanus 
Inlet, N. Y., 965; Canarsie Bay, N. Y'., 966; Shcepshead Bay, N. Y.,1M38; Arthur 
Kill, N. Y". and N. .!., 969; channel between Staten Island and New Jersey, 970; 
Paasaic River, N. J., 973; Elizabeth River, N. J., 978; Rahwav River, N. J., 980; 
Raritan River, N. J., 981 ; South River, N. J., 984 ; Keyport Harbor, N. J., 987 ; Mat- 
tawan Creek, N. J., 988; Shoal Harbor and Compton Creek, N. J., 991 ; Shrewsbury 
River, N. J., 993; Manasquan (Squan) River, N. J., 997; removing sunken vessels 
or craft obstructing or endangering navigation, 998. 

Examinations and SuRVEY.--Peek8kill Harbor, N. Y., 999; Carrls River, N. Y.. 
10i«; Gravesend Bay, N. Y., 1005; West Branch of Newtown Creek, N. Y., 1006; 
Rahway River, N. J,, 1009; Elizabeth River, N. J., 1011; inlet*at month of Shark 
River, N. J., 1013; Raritan Bay, N. J., between South Amboy and Great Beds 
Light, 1014. 

Hakbob Lines. — East River, N. Y., in the vicinity of Rikers Island, 1017. 

PART II. 
APPENDIX F. 

REPORT OF MAJ. C. W. RAYMOND, CORPS OF ENGINEERS. 

Improvements.— Delaware River, N. J. and Pa., 1021 ; harbor between Philadelphia, 
Pa., and Camden, N. J., 1032; Schuylkill River, Pa., 1057; ice harbor at Marcus 
Hook, Pa., 1061; ice harbor at head of Delaware Bay, Del., 1062; construction 
of iron pier in Delaware Bay, near Lewes, Del., 1062; Delaware Breakwater, 
Del., 1064; Rancocas River, N. J., 1066; Alloway Creek, N. J., 1069; Salem River, 
N. J., 1071; Goshen Creek, N. J., 1073; Fraukford Creek, Pa., 1075; remgving 
sunken vessels or craft obstructing or endangering navigation, 1078. 
Examinations and Surveys. — Delaware River, between Trenton and Burlington, 
N. J., 1080; Rancocas River, N. J., 1083; Lumberton Branch of Kancocas River, N. J., 
1086; Mantua Creek, N. J., 1088; Sulem River, N.J. , 1091; inside of Absccon Inlet, 
N. J., 1094; Buckshutem Creek, N. J., 1096; Cold Spring Inlet, N. J., 1098; Susque- 
hanna River, Pa., betwoeu Nanticoke and Pittston, 1100; Cooper Creek, N. J., 1102; 
Dennis Creek, N. J., 1105. 

APPENDIX G. 

REPORT OF WILLIAM F. SMITH, UNITED STATES AGENT, MAJOR OF 
ENGINEERS, UNITED STATES ARMY, RETIRED. 

Improvements.— Wilmington Harbor, Del., 1110; ice harbor at New Castle, Del., 
1113; Appoquinimink River, Del., 1114; Smyrna River, Del., 1115; Munlerkill 
River, Del., 1118; Mispillion River Del., 1120; Broadkiln River, Del., 1122; inland 
^aterway from Chincoteague Bay, Va., t^) Delaware Bay, at or near Lewes, Del., 
1123; Susqnehanna River above and below Havre de Grace, Md., 1125; Klk River, 
Md., n2t); Fairlee Creek, Md., 1127; Chester River, Md., from Crunipton to Jones 
Landing, 1128; Chop tank River, Md., 1130; La Trappe River, Md., 1132; Warwick 
«jyer,Md., 1134; Cambridge Harbor, Md., 1136; Broad Creek River, Del., 1138; 
JJ'comico River, Md., 1140; Manokin River, Md., 1143; harbor and approaches at 
^•pe Charles City, Va., 1145; removing sunken vessels or craft obstructing or 
endangering navigation, 1146. 

^^^inations and Surveys. — Christiana River, above Wilmington to Newport, 
^K 1147; Mahon River, Del., 1149; mouth of Broadkiln River, Del., 1151; canal 
iTom Pocomoke River, Md., to Indian River, Del., 1154 ; Hunting Creek, Va., 1156; 
"Eternal waterway from Franklin City, Va., southward to Cape Charles, 1158; 
Kock Hall Harbor, Md., 1162; Nanticoke River, in Delaware, 1165: Pocomoke 
Iviver, "With a view of uniting its waters with Sinepnxent Bay, and improvement 
Mtweeu Snow Hill and Shad Landing, 1167 ; Susciuehanna River from 1 mile below 
mvw de Grace to 1 mUe above Port Deposit, Md., 1169 
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APPENDIX H, 

EEPORT OF LIEUT. COL. PETER C. HAINS, CORPS OF ENGINEERS. 

Improvements. — Patapsco River and channel to Baltimore, Md., 1175; channel to 
Curtis Bay in Patapsco River, Baltimore Harbor, Md., 1181; James River, Va., 
1182; protection of Jamestown Island, Va., 1192; route for Chesapeake and Dela- 
ware Canal, 1195. 

Examination and Survey.— Harbor at Claiborne, Md., 1199; Baltimore Harbor, 
Md.; 1201. 

APPENDIX L 

REPORT OF MAJ. CHAS. E. L. B. DAVIS, CORPS OF ENGINEERS. 

Improvements.— Potomac River at Washington, D. C, 1203; Anacostia River at 
Washington, D. C, 1217; Occoquan Creek, Va., 1219; Aqnia Creek, Va., 1224; 
Nomini Creek, Va., 1228; Lower Machodoc Creek, Va., 1231; Rappahannock River, 
Va.. 1234; Urbana Creek, Va., 1239; York River, Va., 1241; Mattaponi River, Va., 
1246; Pamunkey River, Va., 1249. 

Examinations and Surveys. — Chapel Point Harbor, Md., 1252; Quantico Creek, 
Va., 1254; Great Wicomico River, Va., 1256; Little Wicomico River, Va., 1258; 
Jacksons Creek, Va., 1261; Ware River, Va., 1263; Harris Creek prong of Back 
River, Va., 1265; bar at northwest entrance of Milford Haven from Piankatank 
River; Va., 1267; mouth of Cranes Creek, Va., 1271. 

APPENDIX J. 

REPORT OF CAPT. T, L. CASEY, CORPS OF ENGINEERS. 

Improvements. — Harbor of Norfolk and its approaches, Va., 1275; approach to 
Norfolk Harbor and the United States navy-yard at Norfolk, Va., 1279; NanRe- 
mond River, Va., 1280; Chickahominy River, Va., 1282; Appomattox River, Va., 
1284; inland water route from Norfolk, Va., to Albemarle Sound, N. C, through 
Currituck Sound, 1286; North Landing River, Va. and N. C, 1289; Roanoke River, 
N. C, 1290; Pasquotank River, N. C, 1293; Mackeys Creek, N. C, 1294; remov- 
ing sunken vessels or craft obstructing or endangering navigation, 1295. 

Examinations and Surveys. — Waterways connecting Dismal Swamp Canal, Va., 
with sounds of North Carolina, 1296; Lyons Creek, Va., 1297; Deep Creek Branch 
of Elizabeth River, Va., 1298; Weateru Branch of Elizabeth River, Va., 1300; 
Naadua Creek; Va., 1302. 

APPEISDIX K. 

REPORT OF MAJ. W. S. STANTON, CORPS OF ENGINEERS. 

Improvements. — Ocracoke Inlet, N. C, 1306; Fishing Creek, N. C, 1311; Pamlico 
and Tar rivers, N. C, 1312; Contentnia Creek, N. C, 1314; Trent River, N.C., 
1316;Neuse River, N.C., 1319; inland waterway between Newbern and Beaufort, 
N. C, 1321; harbor at Beaufort, N. C, 1323: inland waterway between Beaufort 
Harbor and New River, N. C, 1325; inland waterway between New River an<l 
Swan8boro,N.C.,1327; New River, N.C.,1328; North East (Cape Fear) River, N. 
C, 1330; Black River, N. C, 1331; Cape Fear River above Wilmington, N. C, 
1333; Cape Fear River at and below Wilmington, N. C, 1335; Lockwciods Follv 
River, N. C, 1345; Georgetown Harbor, S. C, 1347; Winyaw Bay, S. C, 1349; 
removing sunken vessels or craft obstructing or endangering navigation, 1356. 

Examinations and Surveys.— Turners Cut, N. C, 1357; Scuppernong River, N. C, 
1360; Tar River, N. C, 1365; South Creek, N. C, 1366; Drum Inlet, N. C, 1372; 
Core Sound, N. C, 1373; Cape Lookout harbor of refuge, N. ('., 1375; water route 
from mouth of North River to Beaufort Harbor, N. C, 1380; Alligator River, N, C, 
1384; North East (Cape Fear; River, N. C; 1389. 
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APPENDIX L. 

* 

REPORT OF CAPT. FREDERIC V. ABBOT, CORPS OF ENGINEERS. 

Impro\t.mekts. — Waccamaw River, N. C. and S. C, 1391; Lumber River, N. C.and 
S. C, 1395; Little Pedee River, S. C, 1398; Great Pedeo River, 8. C, 1401; Clark 
River, S. C, 1404; Mingo Creek, S. C, 1405; Santee River, S. C, 1408; Wateree 
River, S. C, 1415; Congaree River, S. C., 1418; harbor at Charleston, S. C, 1421; 
A8hle.vRiver,S.C.,1433; Wappoo Cut, S.C, 1434; Edisto River, S. C, 1438; Salka- 
bat<;hie River, S. C., 1440; Beaufort River, S. C, 1443; removing sunken vessels or 
eral't obstructing or endangering navigation, 1447. 

APPEIfDIX M. 

REPORT OF CAPT. O. M. CARTE li, CORPS OF ENGINEERS. 

Im PRO VEMKNTS.— Savannah Harbor, Ga., 1449; Savannah River, Ga., 1465; Savannah 
River above Aagn8ta,Ga., 1470; Darien Harbor, Ga., 1473; Altamaha River, Ga., 
1477; Oconee River, Ga., 1481: Ocmul«;ee River, Ga., 1485; Brunswick Harbor, Ga., 
1490; Brunswick Outer Bar, Ga., 1501; Jekyl Creek, Ga., 1504; Cumberland Sound, 
Ga., 1508; inside water route between Savannah, Ga , and Feroandina, Fla., 1515; 
removing smi ken vessels or craft obstructing or endangering navigation, 1519. 

Surveys. — Savannah River, Ga., between Spirit Island and point where Charleston 
and Savannah Railroad crosses, 1520; steamboat channel between Beaufort, 8. C, 
and Savannah, Ga., 1521. - 

APPENDIX K 

REPORT OF MAJ. T. H. HANDBURY, CORPS OF ENGINEERS. 

IMPROVK5IENT8. — St. Johns River, Fla., 1529; Upper St. Johns River, Fla., 1534; 
Volusia Bar, Fla., 1536; Qcklawaha River, Fla., 1537; St. Augustine Harbor, Fla., 
IS^; Indian River, Fla., 1541 ; northwest entrance, Key West Harbor, Fla., 1546; 
Caloosahatchee River, Fla., 1549; Charlotte Harbor and Pease Creek, Fla., 1551; 
Samaota Bay, Fla., 1553 ; Manatee River, Fla., 1555; Withlacoochee River, Fla., 
1556; Snwanee River, Fla., 1558; removing sunken vessels or craft obstructing or 
endangering navigation, 1560. 

Examinations and Surveys. — St. Johns River, Fla., at Orange Mills Flats, near 
Palatka, and channel to Sanford and points above, 1560; St. Lucia Inlet and 
River, Fla., 1564; entrance to Biscayne Bay, Fla., 1566; Tampa Bay, Fla., from 
Port Tampa to mouth, 1570; Anclote River, Fla., 1573; Crystal River, Fla., at its 
mouth, 1576; Withlacooche River, Fla., from month to head of navigation, 1579; 
St. Johns River, Fla., from Jacksonville to the ocean, 1586; harbor at Cape Can- 
averal, Fla., 1604. 

APPENDIX O. 

REPORT OF MAJ. F. A. MAHAN, CORPS OF ENGINEERS. 

Improvements. — Apalachicola Bay, Fla., 1611 ; Apal^hicola River, the Cut-off, and 
Lower Chipola River, Fla., 1615; Flint River, Ga., 1617; Chattahoochee River, 
Ga. and Ala., 1619; Choctawhatchee River, Fla. and Ala., 1626; harbor at Pensa- 
cola, Fla., 16^; Escambia and Conecuh rivers, Fla. and Ala., 1661 ; Alabama River, 
Ala., 1663; Coosa River, Ga. and Ala,, 1670; operatin<j: and care ol canals and other 
works of navigation on Coosa River, Ga. and Ala., 1679. 

£xA3fiKATiON. — CariabeUe Bar and Harbor, Fla., 1680. 

APPENDIX P. 

REPORT OF MAJ. A. N. DAMRELL, CORPS OF ENGINEERS. 

IMPROVRMKNTS. — Mobile Harbor, Ala., 1683; Black Warrior River, Ala., from Tus- 
caloosa to Daniels Creek, 1691; Warrior and Tombigbee rivers, Ala. and Miss., 
1692; Noxubee River, Miss., 1699; Pascagoula River, Miss., 1700; Chickasaliay 
River, Miss., 1703; Leaf River, Miss., 1704; harbor at Biloxi Bay, Miss., 1705; Pearl 
River below Jackson, Miss., 1706; Pearl River between Carthage and .Jackson, 
MiM., 1708; Pearl River betweeu Edinburg and Carthage, Miss., 1710; Bogue 
Chitto, La., 1711; removing sunken vessels or craft obstructing or endangering 
navigation, 1712. 

Examinations and Survey. — Bar in Horn Island Pass, Miss., 1714; Noxubee River, 
Miss., from Macon to month of Hashuqua Creek, 1715; channel between Mobile 
Bay and MisslBsippi Sound; 1716. 
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PAET III. 
APPENDIX Q. 

REPORT OF MAJ. JAMES B. QUINN, CORPS OF ENGINEERS. 
Inspection of the improyement of the South Pass of the Mississippi River, 1725. 

APPENDIX E. 

REPORT OF MAJ. JAMES B. QUINN, CORPS OF ENGINEERS. 

Improvements. — Chefuncte River and Bogue Falia, La., 1742; Tickfaw River and 
its tributaries, La., 1744; Amite River aud Bayou Manchac, La., 1747; Bayou 
Lafourche, La., 1750; Bayou Terrebonne, La., 1753; Bayou Plaqiiemine, Grand 
River, and Pigeon bayous, La., 1754; Bayou Courtableau, La., 1760; Bayou Teche, 
La., 1763; channel, bay, and passes of Bayou Vermilion, La., 1766; Mermentau 
River and tributaries, La., 1768; mouth aud passes of Calcasieu River, La., 1770; 
harbor at Sabine Pass, Tex., 1774; Sabino River, Tex., 1778; Neches River, Tex., 
1781; removing sunken vessels or craft obstructing or endangering navigation, 
1782. 

Examinations. — Bayou Bonfuca, La., 1783; Chefuncte River and Bogue Falia, La., 
1784; Tickfaw River aud tributaries, La., 1780; Bayou Teche, La., from St. Martin- 
ville to Port Bafre, 1788 ; channel through Sabine Lake, Tex., from mouths of Sabine 
and Neches rivers to head of pass to Gulf of Mexico, 1790. 

APPENDIX S. 

REPORT OF CAPT. JOHN MILLIS, CORPS OF ENGINEERS. 
Examinations. — Baton Rouge Harbor, La., 17B3 ; harbor at Bayou Sara, La., 1795. 

APPENDIX T. 

REPORT OF MAJ. A. M. MILLER, CORPS OF ENGINEERS. 

Improvements. — Entrance to Galveston Harbor, Tex., 1797; ship channel in Gal- 
veston Bay, Tex., 1806; channel in West Galveston Baj', Tex., 1809; Trinity River, 
Tex., 1813; Cedar Bayou, Tex., 1815; Buffalo Bayou, Tex., 1816; harbor at Brazos 
Santiago, Tex., 1819. 

Examinations and Survey. — Colorado River from mouth to Wharton, Tex., 1821 ; 
Guadc'ilupe River, Tex., from mouth to Cuero, 1826; bar and harbor at Brazos San- 
tiago, Tex., 1830; Brazos River, Tex., from Waco to Richmond, 1833; Brazos River, 
Tex., from Yelasco to Richmond, 1838. 

APPENDIX U. 

REPORT OF CAPT. J. H. WILLARD, CORPS OF ENGINEERS. 

Improvements. — Red River, La. and Ark,, 1848; Red River above Fulton, Ark., 
1881; Cypress Bayou, Tex. and La.. 1885; Ouachita aud Black rivers. Ark. and 
La., 1887; bayous D'Arbonno and Coruey, La., 1914; Bayou Bartholomew, La. 
and Ark., 1917 ; B»uf River, La., 1920; Tensas River and Bayou Ma^on, La., 1923; 
Big Black River, Miss., 1926; Yazoo River, Miss., 1929; mouth of the Yazoo River, 
Miss., 1933; Tchula Lake, Miss., 1942; Tallahatchie River, Miss., 1945; Steele 
and Washingtou bayous, Miss., 1948; Big Sunflower River, Miss., 1949; Bi^ Hatchee 
River, Tenn., 1952 ; water gauges on Mississippi River aud its principal tributaries, 
1955. 

Examinations.— Bayou Dngdemona, La., 1961; Bayou Castor, La., 1962; Little 
River, Ark., from Fulton to White Clift's, 1965; B(i3uf River, Ark., above Wallaces 
Landing, 1969; Bayou Mavon, Ark., above Floyd, 1974; Yalobusha River, Mias., 
1979; Little River, La., 1984; Bogue Phalia, Miss., at "The Narrows," 1988; Bear 
Creek, Miss., 1990. 
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APPENDIX V. 
REPORT OF LIEUT. WILLIAM L. 8IBERT, CORPS OF ENGINEERS. 

iMPJtovEMSNTS. — ^Removiog obatrnetions iu Arkansas River, Ark. and Kans., 190§; 

Arkansas HiveTy Ark.. 1998; Foarche Le Fevre River, Ark.. 2013; Petit Jean River, 

Ark., 2015; White River, Ark., 2017; Caehe River, Ark., 2024; Black River, Ark. 

and Mo., 2025; Current River, Ark. and Mo., 2029; St. PYancis River, Ark., 2031; 

St. Francis River, Mo., 2035; removing sunken vessels or craft obstructing or 

endangering navigation, 2037. 
Examinations.— Caehe River to Riverside, Ark., 2037; St. Francis River, from the 

.Sonk Lands to Greenville, Mo., 2040. 

APPENDIX W. 

REPORT OP MAJ. CHARLES J. ALLEN, CORPS OF ENGINEERS. 

iMPRO^^MKifTs. — Removing snags and wrecks from Mississippi River, 2048 ; Missis- 
sippi River between Ohio and Missouri rivers, 2059; harbor at St. Louis, Me., 2091; 
Kaskaskia River, 111., 2093. 

APPENDIX X. 

REPORT OF LIEUT. CHARLES KELLER, CORPS OF ENGINEERS. 

Improvements.-^ Operating snag boats and dredge boats on Upper Mississippi 
River, 2095; Mississippi River between mouth of Missouri River and Minneapolis, 
2108; operating and care of Des Moines Rapids Canal and Dry Dock^ 2152; oper- 
ating and care of Galena River improvement, 111., 2157; Mississippi River betweenr 
Minneapolis and St. Paul — construction of Lock and Dam No. 2, 2158. 

Examinations and Surveys. — Quincy Bay, 111., 2159; La Crosse Harbor, Wis., 
2162 ; east bank of Mississippi River from Warsaw to Quincy, 111., 2163; west bank 
of Mississippi River from Flint Creek to the Iowa River, 2168. 

APPPmniX Y. 

REPORT or MA.I. W. A. .JONES, CORPS OF ENGINEERS. 

Improvements. — Mississippi River above Falls of St. Anthony, Minn., 2171; con- 
stmetion of reservoirs at headwaters of Mississippi River, 2174 ; operating and 
care of reservoirs at headwaters of Mississippi River, 2179 ; Chippewa River^ inclnd- 
ing Yellow Banks, Wis., 2183; St, Croix River, Wis. and Minn., 2191 ; Minnesota 
RiveTf Minn., 2194; Red River of the North, Minn, and N. Dak., 2197; ganging 
Mississippi River at or near St. Paul, Minn., 2202 ; surveys for reservoirs at sources 
of Missiasippi, St. Croix, Chippewa, and Wisconsin rivers, 2206. 

Examinations. — Minnesota River, Minn., with view to protecting banks opposite 
boroagk of Belle Plaine and at and near Mankato, 2206; Big St(me Lake, Minn., 
with view to construction of reservoirs, 2208; Red Lake River, Minn., from Thief 
River Fi^ls to Red Lake, 2211. 

APPENDIX Z. 

REPORT OF CAPT. H. F. HODGES, CORPS OF ENGINEERS. 

iMPROVEMKNTs. — Missouri River between Stubbs Ferry, Mont., and the lower limits 
of Sionx City, Iowa, 2213 ; removal of snags and other obstructions in Missouri 
River above Sionx City, Iowa, 2238; Yellowstone River, Mont, and N. Dak., 2240; 
examination of Nebraska side of the Missouri River opposite Sioux City, Iowa, 
2240; Tongue River, Mont., 2243. 

APPENDIX A A. 
REPORT OF CAPT. JOHN BIDDLE, CORPS OF ENGINEERS. 

IMPROVKMBNTS.— Obion .River, Tenn., 2245; Forked Deer River, Tenn.,3247; Cum- 
berland River, Tenn. and Ky., 2250; Cauey Fork River, Tenn., 2264. 

Si: RVKY.— Forked Deer River, from Dyersburg, Tenn., to the Obion River and thence 
t4> the Mississippi, 2266. 
ENO 95 II 
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APPENDIX B B. 
REPORT OF CAPT. THEO. A. BINGHAM, CORPS OP ENGINEERS. 

Improvkmbnts. — Tennessee River, 2283; operating and care of Muscle Shoals Canal, 
Tennessee River, 2305; Uiwassee River, Tenn., 2311; French Broad and Little 
Pigeon rivers, Tenn., 2313; Clinch River, Tenn., 2318. 

APPENDIX C. 

REPORT OF LIEUT. COL. AMOS STICKNEY, CORPS OF ENGINEERS. 

Improvements. — Ohio River, 2322; operating snag boat on Ohio River, 2355; oper- 
ating and care of Davis Island Dam, Ohio River, near Pittsburgh Pa., 2359; movable 
dam in Ohio River below mouth of Beaver River, Pa., 2363; ice harbor at mouth 
of Muskingum River, Ohio, 2368; Muskingum River, Ohio, 2370; operating and 
care of locks and dams on Muskingum Riv^r^ Ohio, 2371; removing sunken vessels 
or craft obstructing or endangering navigation, 2384. 

XxABtiNATiON AND SURVEYS.— %hio Rlvcr at Ironton, Ohio, 2385; Evansville Har- 
bor, Ind., 2388; Muskingum River, Ohio, from Zanesville to Dresden, 2390. 

APPENDIX D D. 

REPORT OF MA J. R. L. HOXIE, CORPS OF ENGINEERS. 

Improvements. — Monongahela River, W. Va. and Pa., 2396; operating and care of 
locks and dams Nos. 8 and 9, Monongahela River, 2400; purchase of Lock and Dam 
No. 7, Monongahela River, 2403; purchase of Lock and Dam No. 6, Monongahela 
River, Cheat River, W. Va., 2404; Allegheny River, Pa., 2406; dam at Herr Island, 
AUegheuy River, near Pittsburg, Pa., 2410. 

Examination. — Tionesta River (Creek), Pa., 2417. 

Harbor Lines. — Pittsburg Harbor, Pa., and on both sides of the Ohio River as far 
down as Davis Island Dam, 2420. 

APPENDIX E E. 

REPORT OF CAPT. J. G. WARREN, CORPS OF ENGINEERS. 

Improvements.— Falls of the Ohio River at Louisville, Ky., 2427; Indiana Chute, 
Falls of the Ohio River, 2431; operating and care of Louisville and Portland Canal, 
Ky., 2434; Wabash River, Ind. and 111., 2441; White River, Ind., 2445. 

APPENDIX F F. 

REPORT OF LIEUT. COL. PETER C. HAINS, CORPS OF ENGINEERS. 

Improvements. — Great Kanawha River, W. Va., 2447; operatingand care of locks 
and dams on Great Kanawha River, W. Va., 2458; Elk River, W. Va., 2460; Gau- 
ley River, W. Va., 2462; New River, Va. and W. Va., 2465. 

Examinations. — Big Coal and Little Coal rivers, W. Va., 2465; Elk River, W. Va., 
2466. 

APPENDIX G G. 

REPORT OF MAJ. D. W. LOCKWOOD, CORPS OF ENGINEERS. 

Improvements. — Tradewater River, Ky., Lock No. 2, Green River, at Rumsey, Ky., 
2470; Green River, above mouth of Big Barren River, K^. (Lock No. 5), 24/3; 
operating and care of locks and dams on Green and Barren rivers, Ky., 2475 ; Rough 
River, Ky., 2481 ; Kentucky River, Ky., 2484 ; operating and care of locks and dams 
on Kentucky River, Ky., 2489; Licking River, between Farmers and West Liberty, 
Ky., Big Sandy River, W. Va. and Ky., 2498; Levisa Fork of Big Sandy River, 
Ky.,2503; Tug Fork of Big Sandy River, W. Va. and Ky.^2505; Guyandotte River, 
W. Va., 2508: Little Kanawha River, W. Va., 2510; operating and care of lock and 
dam on Little Kanawha River, W. Va., 2511. 

Examinations. — Licking River, Ky., for an ice harbor and lock and dam near ita 
mouth, 2513 ; Guyandotte River, W. Va., 2517 ; Little Kanawha River, W. Va., 2520. 
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PART IV. 
APPENDIX HH. 

REPORT OF MAJ. CLINTON B. SEARS, CORPS OF ENGINEERS. 

IMFROVKMKNTS. — Harbor at Grand Marais, Minn., 2528; harbor at Agate Bay, Minn., 
2530; harbor at Duluth. Minn., 2533; harbor at Superior Bay and St. Louis Bay, 
Wis., 2549; harbor at Aanland, Wis., 2554 ; harbor at Ontonagon, Mich., 2557 ; Eagle 
Harbor, Mich., 2560; waterway from Kewec^naw Bay to Lake Superior, Mich., 2561; 
harbor at Marqaette, Mich., 2571 ; harbor of refuge at Grand Aiarais, Mich., 2576. 

ExAMiXATiONS AND SURVEYS. — Harbors of Superior, Wis., and Duluth, Minn., 2579; 
mouth of Iron River, Lake Superior, Flag Lake, and mouth of Flag River, Wis., 
2580; Allouez Bay, wis., 2584; canal connecting Lake Superior and Mississippi 
River, 2587. 

Harbor Liniks. — St. Loui-s Bay, around Grassy Point, Minn, and Wis., and along 
8t. Louis River above Grassy Point as far as Spirit Lake, 2588. 

APPENDIX 11. 
REPORT OF CAPT. CARL T. PALFREY, CORPS OF ENGINEERS. 

Improvements. — Manistique Harbor. Mich., 2592; Cedar River Uarbor, Mich., 2593; 
Menominee Harbor, Mich, and Wis., 2595; Menominee River, Mich, and Wis., 
2599; Oconto Harbor, Wis., 2600; Pensaukee Harbor, Wis., 2602; Green Bay Harbor. 
Wis., 2603; Sturgeon Bay and Lake Michigan Canal, Wis., 2606; operating ana 
care of Sturgeon Bay and Lake Michigan Canal, Wis., 2612; harbor of refuge at 
entrance of Sturgeon Bav and Lake Michigan Canal, Wis., 2614; Ahnapee Harbor, 
Wis., 2617; Kewaunee Harbor, Wis., 2620; Two Rivers Harbor, Wis., 2623; Mani- 
towoc Harbor, Wis., 2626; Sheboygan Harbor, Wis., 2630; Port Washington Har- 
bor, Wis., 2634 ; harbor of refuge at Milwaukee Bay, Wis., 2637 ; Milwaukee Harbor, 
Wis., 2640; Racine Harbor, Wis., 2645; Kenosha Harbor, Wis., 2649; Waukegan 
Harbor, HI., 2653; Fox River, Wis., 2657; operating and care of locks and dams on 
Fox River, Wis., 2666 ; removing sunken vessels or craft obstructing or endangering 
Dftvigation, 2681. 
ExAMiNATiONS.^-Oconto River, Wis., 2681; Whitefish River, Mich., for a harbor at 

moath in Little Bay de Noc, 2684. 
Harbok Lines. — Milwaukee River at Milwaukee, Wis., 2686; Fox River along the 
city fronts of Green Bay and Fort lioward. Wis., 2687. 

APPENDIX J J. 

BEPORT OF MAJ. W. L. MARSHALL, CORPS OF ENGINEERS. 

Improvements.— Chicago Harbor, 111., 2693; Calumet Harbor, 111., 2701; Calumet 
Ki^er, 111. and Ind., 2706; Illinois River, 111., 2714; operating and care of La 
(iraDge and Kampsville locks and dams, Illinois River, 111., 2723; Illinois and Mis- 
MMippi Canal, 111., 2726, 2770. 

81RVEY.— Calumet Harbor, 111., 2771. 

APPENDIX K K. 

REPORT OF LIEUT. COL. G. J. LYDECKER, CORPS OF ENGINEERS. 

Improvements.— Michigan City Harbor, Ind., 2776; St. Joseph Harbor, Mich., 2782; 
ft. Joseph River, Mich., 2786; South Haven Harbor, Mich., 2787 ; Saugatuck Har- 
l»or, Mich., 2790 ; Holland (Black Lake) Harbor, Mich., 2793 ; Grand Haven Harbor, 
Mich., 2795; Muskegon Harbor, Mich., 279i); White Lake Harbor, Mich., 2802; 
^entwater Harbor, Mich., 2804; Ludington Harbor, Mich., 2806; Manistee Harbor, 
^icb., 2808: harbor of refuge at Portage Lake, Manistee Countv, Mich., 2811; 
mnkfort Harbor. Mich., 2813; Charlevoix Harbor, Mich., 2816; Petoskey Harbor, 
flich., 2818 ; dredging at harbors on east shore of Lake Michigan, 2822 ; Cheboygan 
Harbor, Mich., 2823; Alpena Harbor (Thunder Bay River) Mich., 2826; Saginaw 
Kiver, Mich., 2828; harbor of refuge at Sand Beach, Lake Huron, Mich., 2831; 
Black River at Port Huron, Mich., 2834; mouth of Black River, Mich., 2836; Clin- 
ton River, Mich., 2837 j Rouge River, Mich., 2839; turning basin in Rou^e River, 
Mich., removing sunken vessels or craft obstructing or endangering navigation, 2840. 

Examinations.— Kalamazoo River, Mich., 2841; Kawkawlin River, Mich., 2846; 
Tittabawaasee River, Mich., 2848; Shiawassee, Bad, and Flint rivers, Mich., 2852; 
Clinton River, Mich., 2857. 
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APPENDIX L L. 
REPORT OF COL. O. M. POE, CORPS OF ENGINEERS. 

Improvements. — Ship channel connecting the waters of the Great Lakes between 
Chicago, Dulath, and Bufialo, 2859; operating and care of St. Marys Falls Canal^ 
Mich., 2867; St. Marys River at the Falls, Mich., 2888; Hay Lake Channel, St. 
Marys River, Mich., 3048: St. Clair Flats Canal, Mich., 3063; operating and care 
of St. Clair Flats Canal, Mich., 3064; Detroit River, Mich., 3066. 

Harrok Lines. — ^Lake St. Clair, Mich., from lower end of Groesepoint to Milk River, 
3069. 

PART V. 
APPENDIX M M. 

REPORT OF LIEUT. COL. .lARED A. SMITH, CORPS OF ENGINEERS. 

Improvements. — Monroe Harhor, Mich., 3071; Toledo Harbor, Ohio, 3074; Port 
Clinton Harbor, Ohio, 3081 ; Sandusky Harbor, Ohio, 3083 : Sandusky River, Ohio, 
3091; Huron Harbor, Ohio, 3092; Vermilion Harbor, Ohio, 3096; Black River 
Harbor, Ohio, 3097; Cleveland Harbor, Ohio, 3100; Faiqwrt Harbor, Ohio, 3107; 
Ashtabula Harbor, Ohio, 3113; Conneaut Harbor, Ohio, 3117. 

Survey.— Ashtabula Harbor, Ohio, 3122. 

Harbor Lines. — Cleveland Harbor, Ohio, 3127; Fairport Harbor, Ohio, 3130. 

APPENDIX N N. 

REPORT OF MAJ. E. H. RUFFNER, CORPS OF ENGINEERS. 

Improvements.— Erie Harbor, Pa., 3135; Presqne Isle Pen insula, Erie Harbor, Pa., 
3142; Dunkirk Harbor, N. Y., 3143; Buffalo Harbor, N. Y., 3146; survey and plan 
for extending the present outer breakwater at Buffalo, N. Y., to Stony Point, 3149; 
Tonawanda Harbor and Niagara River, N. Y., 3162; Niagara River from Tona- 
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annual report of the mississippi river commission for the 

fiscal year ending june so, 1895. 

Army Building, 
New York City^ July i, 1695. 

8iB: The Mississippi Kiver Commission beg leave to submit herewith 
their annual report tor the fiscal year ending June 30, 1895. 

APPROPRIATIONS AND ALLOTMENTS. 

l%e appropriations and allotments made in 1894 were as follows: 

River aud harbor act of August 17, 1894, specific appropriations. 

KewMsdrid, Mo $20,000 

Memphis, Tenn 50,000 

Greenville, MitB 80,000 

N«tcliez and Vidalia. Miss, and La 80,000 

Atehafalaya and Red rivers, Louisiana 70,000 

New Orleans, La 110,000 

JpYom appropriation for St. Francis River, Arkansas (to be expended by 

Mississippi River Commission at Walnut Bend ) 75, 000 

Sundry civil act of August 18, 1894. 

Ifisaissl^i River Commission 41,000 

Surveys, gauges, and observations 97, 100 

Channel works (construction) 662, 400 

Plant 212,500 

Diedgw and dredging 150,000 

L.evees 1,502,000 

Total * 2,665,000 

The appropriation of 1895 has been allotted as follows: 

Sundry civil act of March 2, 1895. 

Minisaippi River Commission $15, 000 

Surveys, gauges, and observations 139, 780 

Channel works (construction) ^ 497,000 

Plant 60,000 

Dredgea and dredging 350,000 

Levees 1,600,220 

UnaUotted 3,000 

Total 2,665,000 

SURVEYS, GAUGES, AND OBSERVATIONS. 

Beeondary iriangulation. — During the past season this work has been 
extended from Prairie du Chien, Wis., to Trempealeau, Wis., a distance 
of 78 miles, and stone line bench marks have been placed over the same 
iseetion of river. 

3617 
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Topography and hydrography. — The regular work of the Mississippi 
Biver survey has been carried northward from Keithsburg, 111., to 
Davenport, Iowa, a distance of 55 miles. On the lower river a low- 
water survey between banks was made during the fall season of 1894 
from the mouth of the Arkansas Biver to Vicksburg, Miss., a distance 
of 200 miles. The object of this survey was by comparison with earlier 
surveys to afford means of determining changes in river section due to 
the extensive levee construction of recent years. 

Transalluvial levels. — Cross profiles of the river valley above Cairo 
have been in progress. Nineteen have been run at distances apart of 
about 20 miles. 

Gauges. — The records of 31 gauges on the Mississippi, and of 25 on 
the tributaries, have been received, platted, and tabulated. The record 
for 1894 has been published. All the gauges maintained by the Com- 
mission have been inspected, repaired, and corrected when necessary. 

Maps.— deduction and platting of notes of recent surveys has been 
in progress during the year, and detail charts, scale 1 : 10000 from 
La Grange, Mo., to Keithsburg, 111., as also Nos. 81 to 83 from Head 
of Passes northward have been completed. Nos. 70 to 80, inclusive, 
fi'om Donaldsonville, La., southward are partially completed. 

Of the inch-mile sheets, Nos. 114 to 118, from Quincy, HI., to Keiths- 
burg, 111., and No- 32, vicinity of the Passes, have been completed. 

The alluvial map of the valley above Cairo has been begun and com- 
pleted to the mouth of the Illinois, and partially completed to Oquawka, 
111., 440 miles above Cairo, 

There have been published of the 1 : 20,000 detail charts Nos. 132 to 
136, which includes the Des Moines Bapids; also chart No. 83. Eight 
more of these charts are in the hands of the printer. 

Of the inch-mile series, sheet No. 114 has been published, and Nos.. 
115 to 118 are being printed. 

Becent discharge observations made by the district officers have been 
recomputed and published. 

During the current season it is proposed to continue the survey of 
the Upper Mississippi and to extend the low-water survey of the Lower 
Mississippi from Vicksburg to Donaldsonville. 

For details see report of Capt. George A. Zinn, Corps of Engineers,, 
D. S. A., secretary of the Commission. (Appendix 4.) 

CONSTRUCTION. 
FIRST DISTRICT (CAIRO TO FOOT OF ISLAND NO. 40, 220 MILES). 

District officer, Capt. S. W. Eoessler, Corps of Engineers, TJ. S. A., to 
January 7, 1895; since that date, Capt. G. D. Fitch, Corps of Engineers, 
U. S. A. 

ColumbtLS, Ky.j 21 miles below Cairo. — The front of the town is pro- 
tected from caving by five spur dikes of brush and stone, built in 1889 
and 1890. They cover 2,200 feet of bank. During the past season slight 
caving has occurred between the spurs, but it has not been serious 
enough to require attention. 

Hickman, Ky.j 36 miles below Cairo. — Under the provisions of the 
last river and harbor act, which required the expenditure at this place 
of a balance of a former appropriation, the revetment in front of Hick- 
man was extended downstream 630 feet, and the work of previous years 
was repaired and strengthened. No further work is thought to l^Q 
necessary. 
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Netc Madridy Mo., 71 miles below Cairo. — The protection at this 
locality consists of a brush mattress revetment extending downstream 
from the month of Bayou St. John. Of this revetment 900 feet had 
been constructed in 1893 and 1894, and 725 feet was added during the 
past season. This work exhausted the special appropriation of $20,000. 
Further extension of the work will be needed to protect the whole front 
of the town. 

Plum Point Reach^ 147 to 186 miles below Cairo. — Work on this reach 
extends over 20 miles of river, from Canadian Beach to the foot of Bull- 
erton Towhead. 

During the past season the revetment of Ashport Bend was com- 
pleted by the addition of 1,380 feet to the 15,000 feet already con- 
structed. . 

At Bullerton Towhead the new revetment in course of construction 
at date of last report was completed, 5,349 linear feet of bank was pro- 
tec-ted in addition to the work of 1893, 4,080 feet in length. 

The revetment constructed some years since at Daniels Point has 
been subjected to very severe strain and now requires extensive repairs, 
Specially to the bank above low water. Provision has been made for 
carrying on this work during the present season, and also for extend- 
ing the revetment upstream a distance of 6,000 feet. 

The revetment heretofore constnicted in Fletchers Bend was partly 
continuous and partly detached. This latter^portion, which was experi- 
mental, has failed by the excessive caving between the detached mat- 
tresses. A series of short stoi\^ spurs have been ordered with a view 
to checking this action. 
To prevent enlargement of the channels leading into Osceola Chute, a 
^^vetment 3,750 feet long will be constructed, during the present season, 
across the head of these channels. 

T'he dam heretofore built across the Gold Dust Chute settled some- 
^liat during the high water of 1894, and two breaks occurred as well. 
Tlie«e were repaired and the dam was raised nearly to its original level. 
*t; ^^^ill probably require watching and more or less repairs for several 
years. 

JL^vees. — These all lie in the Lower St. Francis levee district. Four 
ttiil^B of levee were built from near Barfields Landing northward to 
me^t a line constructed by the State levee board from the Missouri- 
Arkansas line south. The percentage retained for high water protec- 
tiou was used in assisting to close the Tyler gap near the State line. 

Finally, the last allotment for this levee district is being expended in 

caning the main line of levee from Stewarts Landing, Missouri, south- 

* "Ward. When this work is completed there will be a continuous line 

from Point Pleasant, Mo., to Deans Island in Arkansas, or nearly down 

to MIemphis. For details see report of Captain Fitch. (Appendix 5.) 

flECOND DISTRICT (FOOT OP ISLAND NO. 40 TO MOUTH OF WHITE 

BIYEB, 180 MILES). 

^istrict officer same as for first district. 
. ^^efield Bendy 225 miles below Cairo, — Some 3 miles of the shore of 
this bend, from Mound City, Ark., to Hopefield Point opposite Memphis, 
ha« been protected by revetment. The upjper portion has been covered 
"y^^and bar, but the lower 2 miles is subjected to a very heavy strain, 
ana has required repairs every year. During the last season this work 
^aa confined mainly to paving the bank near low water with stone. 

^'^inijihis Harbor J 230 miles below Cairo. — The upper portion of the 
nver front of Memphis has been revetted for several years, but in the 
\ower portion of the city there still remained an unprotected stretch of 
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3,800 feet between the Citizens dikes and the Bridge Company's revet- 
ment. Paring the past season l,2j60 feet of this gap was protected by 
brash mattresses 300 feet wide. 

Vfolf River. — The special appropriation for work on this stream has 
not yet been expend^. It is proposed to devote it to the removal of 
snags and other obstructions, and to dredging twjix the mouth of the 
stream up as far as the available ftinds will allow. 

Nonconnah Rock, — This rock lies in the channel of the chute of Presi- 
dent's Island, some 3 miles below Memphis, and is much in the way of 
steamers. It was partly blasted out in 1893, but will require still Airther 
work for its entire removal. 

Eelenay 306 miles below Cairo. — ^Three thousand feet of the river bank 
in front of the lower end of the town is protected by a combination of 
spur dikes and mattress revetment. 'So further work is im)mmended 
at present. 

LEVEES. 

In the Upper Yazoo levee districts 20 miles of levee has been raised 
and enlarged from Commerce, Miss., south. To the north of Commerce 
15 miles of levee is being raised and enlarged, and work is in progress 
on the Moon Lake levee, or Delta loop. 

On the right bank a levee 6 miles long has been built under special 
appropriation near Walnut Bend, Ark., to prevent a threatened cut-off 
into St. Francis Biver. This levee will ultimately form part of the main 
line. 

In the upper White Biver levee district, the main levee line has been 
extended four miles from Modoc Landing south. The allotment for the 
eoming year will be used to extend this levee some 2 miles feirther, and 
to build a cross line at the head of the system near Helena, 0.7 mile 
long. 

In the lower White Biver levee district, the Big Henrico levee has 
been enlarged and the main line extended north about 3 miles. During 
the coming year the Henrico and Laconia levees will be enlarged and 
the main line extended northward as far as possible. 

DREDGES. 

The experimental dredge constructed by the Commission was worked 
during the last season, partly iinder the direction of the committee on 
dredges of the Commission, and partly under the officer in charge of 
the first and second districts. After some preliminary trials near St. 
Louis, the boat worked on Cherokee Bar in the Lower Mississippi, and 
at Devil's Island above Cairo. Full details of these experiments are 
given in the appendices. The Commission was sufficiently well satis^ 
Sed to order another dredge of considerably greater power than the 
first, and which it is hoped to have ready for work this season. The 
experimental dredge is being remodeled to some extent and prepared 
for further work. 

The routine work of local surveys, miuutenance of gauges, and various 
observations were kept up during the year. 

For details of operations in second district see report of Captain 
Fitch. (Appendix 5.) 

THIRD DISTRICT (MOUTH OF WHITE RIVER TO WARRBNTON, MISS., 

220 MILES). 

District officer, Capt. C. McD. Townsend, Corps of Engineers, IT. S. A. 

Lake Bolivar Fronts 417 miles below Cairo. — The revetment along this 
front, 4,250 feet in length, was built in 1889 for the purpose of stopping 
a severe caving of the bank which threatened the great levee across 
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the hesid of Lake Bolivar. It has since been repaired and extended 
ftom time to time, bat has reqaired no attention during the past season. 
The object sought in its construction lias been attaint. 

Askirook Neck^ 446 milei beloto Cairo. — Eight thousand nine hundred 
feet of revetment covering the upper side of this narrow neck had been 
constructed prior to the date of the last annual report. Its object was 
to prevent a cut-oft* through the neck, which seemed imminent, and 
which, if it ever occurs, would probably involve similar cut-ofl's at other 
of the narrow necks which form such a striking feature of this portion 
of the river. During the past season the revetment was extended 
upetream 1,275 feet, and heavier mats were used than heretofore. Their 
width was 280 feet. In addition to this work, a pocket mat was 
sunk in the eddy which has formed at the foot of the revetment, and 
advantage was taken of the very low stage of water to extend down 
tlH^ stone paving of the upper bank. 

Greenville Harbor ^ 478 miles below Cairo. — The front of the town was 
o^ginally protected by a series of brush spurs. Extensive caving in 
the bend above destroyed a number of these spurs and threatened the 
entire system, as well as the town itself, with destruction. To meet 
this danger the protection of the caving bank of the bend was deemed 
necessary, and has been carried on from year to year as funds have 
been appropriated for the purpose. The last high water destroyed 
another of the spurs and caused so much damage as to require the par- 
tial renewal of 2,100 feet of revetment. This work was executed daring 
the past season. With the balance of the appropriation the revetment 
was extended upstream 1,020 feet, and the stone paving was repaired 
and carried down to the low-water line. 

Lake Providence Reachj 517 to 552 miles below Cairo. — Work on this 
reach has been limited of late jsears. At Louisiana Bend, at the head 
of the reach, slight repairs were made during the season to the revet- 
ment constructed in former years. 

A formidable caving having developed immediately above the town 
of Lake Providence, which threatened the town and the levee across 
tbe head of the lake, it was determined to revet this caving bank in 
the usual manner. During the past season 4,780 feet of revetment was 
constructed. The lower 1,780 feet was 280 feet witle and of construc- 
tion similar to the style heretofore in use in this district; the upper 
3,000 feet was 300 feet wide, and built of brush fascines, a style of con- 
struction which had given great satisfaction in the first district. This 
work will be continu^ during the present season. 

Delta Pointy 599 miles below Cairo. — This point is protected by revet- 
ment constructed at various times between 1878 and 1884. The object 
has been to prevent its further recession downstream, which would 
involve a corresx)onding increase in the distance from the harbor proper 
of Vicksburg to the channel of the Mississippi. The hohling of this 
point has been considered essential to any scheme for the improvement 
of this locality, and the revetment has been from time to time repaired 
as necessity required. No work was needed during the past season. 

LBVBES. 

The third district embraces the Lower Yazoo and the Upper and 
Middle Tensas levee districts. The former extends from the Bolivar- 
Coahoma county line in Mississippi, and has a line of levees 190 miles 
long. The two Tensas districts extend from the Arkansas River to a 
point opposite Warrenton, Miss. 

To protect the head of the Tensas system a levee has been run back 
firom the Mississippi, near Arkansas City, to high ground at Amos 
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Bayou. As this line was flanked by recent floods, further work was 
needed, and the Commission undertook to rebuild the lower end of the 
old levee system on the south bauk of the Arkansas Biver, near Red 
Fork, Ark. Four miles of this levee were built during the past season, 
and an extension of 9 miles to Lake Jeflerson is contemplated for this 
season. The Amos Bayou levee was also extended 6 miles by the local 
authorities. This work, in connection with that in progress on the 
White liiver front, will, it is hoped, be sufficient for the purpose 
intended, though this question can only be definitely settled by ac^tual 
experience. 

In the other portions of the upper Tensas levee district, in the lower 
Tensas, and the lower Yazoo much work was done during the year in 
repairing and reconstructing existing levees. 

The total yardage was 4,226,884 cubic yards, distributed as follows: 
Lower Yazoo, 1,326,265 cubic yards; upper Tensas, 2,174,629 cubic 
yards; middle Tensas, 726,000 cubic yards. 

Local surveys, low- water discharge measurements, and similar rou- 
tine work was kept up during the year. For details see report of Cap- 
tain Townsend. (Appendix 6.) 

FOURTH DISTRICT (WARRENTON,MISS., TO HEAD OF PASSES,484 MILES). 

Officers in charge, Capt. John Millis, Corps of Engineers, U. S. A., 
to October 31, 1894; Maj. James B. Quinn, to November 23, 1894; Capt. 
George McC. Derby, to date. 

Natchez.^ Miss., and Vidaliaj La,, harhorSj 700 miles below Cairo. — 
The object of work at this point is the prevention of a cut-oif across 
Cow-Pen Neck, which threatens the destruction of the harbors before 
mentioned. The approved project contemplates 16,000 feet of revet- 
ment in Giles Bend on the north side of* the neck and the construction 
of a spur levee along the axis of tbe neck to prevent a flow across it at 
high stages of the river. The total estimate is $641,000. The amount 
first appropriated, $80,000, not being deemed sufficient to commence so 
extensive a work as the revetment contemplated, it was decided to 
build the spur levee first. Various delays occurred in getting the right 
of way, and it finally became necessary to procure the condemnation of 
the land required. These formalities were not completed until Sep- 
tember 15, 1894, and since then the levee has been built. Its length is 
19,500 feet and its cost was $36,500. Plant and stone needed for the 
revetment are being procured, and work will be begun this season. 

Rectification of Red and Atchafalay a rivers J 704 miles beloio Cairo. — 
Operations at this locality during the past season were mainly devoted 
to keeping open the channel from the Mississippi to the Red Kiver 
during the low-water season. Some repairs were needed by the sills 
in the Atchafalaya and by the Red River dam. These were exe- 
cuted. The new suction dredge built by the Commission began work 
in Old River on June*5, and on July 28 a bucket dredge was also 
assigned to the same duty. Both boats worked until January 4, when 
the rising river enabled operations to be suspended. The estimated 
work of tbe suction dredge during the season was 265,000 and of the 
bucket dredge 50,000 cubic yards. The work of these dredges, aided 
by the unusually favorable conditions attendant on the absence of the 
ordinary high water, enabled a channel to be maintained throughout 
the season in spite of the extraordinarily low stage of the rivers. This 
channel was narrow and irregular, but it Mas never less tban 4J feet 
in depth, and navigation was not interrupted. 
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Bayou des Olaises, — ^A special allotiDeBt of $2,500, made by Congress 
for work on this stream, was expended in removing snags, logs,Tean- 
iiig trees, etc., for a length of 39 miles from the mouth of the bayou. 

New Orleans Harbor. — The work of bank protection heretofore car- 

I'ied on in this harbor has given satisfaction except in the lower part of 

*hecity, in the third municipal district. Here the spurs seem to have 

^D located too far apart, and the bank has caved between them to a 

^rtain extent. It has in consequence been decided to increase the 

^Dmber of spurs and to r,evet portions of the bank between them with 

^Hish mattresses of the usual type. This work has been in progress 

<Joring the last season, 744,000 square feet of mattress having been 

f^hk between the old spurs, while foundations for four new spurs have 

«een laid. 

LEVEES. 

In the fourth district there is a continuous line of levees on the right 

bank^ from opposite Warrenton, Miss., to the Jump, 10 miles above the 

Head of the Passes, with the exception of a gap of 26 miles above the 

jjnonth of Red Kiver. The total length of river frontage is 442 miles. 

There are four levee districts on this side of the river and three on the 

other. The upper one on the left bank is a new district, which includes 

the sm&ll basins lying between the bluff's and theriv-er and distributed 

along: tlie stream from Vicksburg to Baton Eouge. Below this latter 

place the levee line is continuous to Fort St. Philip, but in the upper 

or Homochitto district there are, as yet, only a few detached levees 

built by private parties. 

During the past year work has been carried on in all these districts, 
except the one last mentioned, and has consisted in repairing, enlarging, 
and reconstructing existing levees. Not including the work involved 
in smckll repairs, the total yardage for the year was 2,852,740 cubic 
yards. 

As tliere was no high water, there were no crevasses, and the season 
vas iiiinsually favorable for levee work. 

Surveys have been made of the various small basins composing the 
Homochitto district, and as soon as the proper location for levees can 
be determined work on the more important ones will be begun. 

Routine surveys, gaugings, etc., have continued throughout the year. 
For details see report of Captain Derby. (Appendix 7.) 

The river and harbor act of July 13, 1892, made provision for the 

expenditure, by the Secretary of War, in stated parts during the four 

years beginning July 1, 1892, of $9,905,000 for the improvement of the 

Mississippi River and the building of levees, accorduig to the plans 

a»d specifications of the Mississippi River Commission. From the 

sum appropriated by Congress for each of these years, the Commission 

has allotted $1,500,000 for the building of levees. As it is now about 

to enter upon the fourth and last year of this continuing appropriation, 

the Commission is in a position to state the results which will have 

oeen accomplished by the end of that time, on June 30, 1890, and to 

give au opiniou as to the efficiency of this method of appropriation in 

^^^Pplication to the improvement of the Mississippi River. 

^e levee system is designed to supplement the height of the river's 
natural banks, so as to confine the flood discharge, with the intention 
?i ^^^Peniug the bed by scour, and also of excluding its overflow from 
the fertile alluvial region on either side. 

^^ a stream of the vast proportions of the Mississippi it is not to be 
expected that such partial treatment as it has yet received within the 
past ten years, in the building of levees, would have showed general 
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or coDclasive results in the deepening of its bed« Its dittieiisioM 
well as the great range between high and low water, the frequent 
irregular tliictuations between these extremes, and also the unsti 
character of the material of its bed and banks, and the cooseqi 
rapid changes in its course and regimen, seriously complicate the ] 
nomena, and render extreme care necessary in assigning causes to 
observed changes. The river has not been under scientiitie observa 
sufficiently long to establish such definite conclusions as have t 
applied to the navigable rivers of Germany aud France. 

The observations so far obtained by the Commission in the pros 
tion of its work and surveys generally seem to indicate that the pro 
of deepening is going on throughout those parts of the river wl 
sufficient progress has been made with the levees to cause a sifbs 
tial increase of the flood volume discharged between them, but furl 
observations are required to establish this conclusion. 

In a discussion of this subject by General Comstock, forming jyai 
the report of the Commission for 1893, is a statement of the result 
observed at that date. In papers by Lieutenant-Colonel Suter anc 
Professor Whiting, which accompany this report, is contained evidc 
that the process of deepening, as the result of levees, is steadily g< 
on. In connection with the last low water (1894) it was observed i 
18 of the 21 gauges irom the mouth of the Ohio to Cairo showi 
lower stage than was ever before known, while on no one of the nui 
ons tributaries, except the St. Francis, was as low a stage reache 
that year as had been previously known, as is shown in the follo\^ 
tables: 



I 



J<ocality. 



Qauges on MitiHuippi River. 



Belmont..... 

New Madrid 

Cottonwood Point 

Fnlton 

Memphis 

Mhoons Landing : 

Helena 

Sunflower Landing 

Mouth White River *. 

Arkanaas City 

Greenville 

Lake Providence 

Vlcksburg 

St. Joaeph • 

Katchez 

Red River Landing 

Bayou Sara 

Baton Rouge 

Plaquemine 

Donaldson vi lie 

College Point 



Oauget on tributaries of Misnssippi River. 



Pine Bluff, Arkansas River 

Nashville, Cumberland River 

Beardstown, Illinois River ^... 

Coles Creek, Missouri River 

Cairo, Ohio River 

Monroe, Ouachita River 

Alexandria, Red River 

Railroad Bridge, St. Francis River. 

Florence. Tennessee River 

Mount Carniei, Wabash River 

Clarendon, White River 

Yaaoo City, Yazoo River 





Lowest 




Low 


water preTiooa 


Dl 

•1 


water of 
1894. 


to 1894. 










Height. 


Year. 




0.79 


L39 


1888 




1.67 


4.12 


1893 




-1.45 


-0.40 


1891 




1.81 


1.60 


1888 




—1.40 


-0.95 


1872 




-7.24 


—2.60 


1893 




-2.23 


-0.18 


1888 




-0.34 


2.10 


1891 




2.65 


0.00 


1872 




-2.36 


0.80 


1887 




-l.Ol 


L85 


1887 




-4.25 


-3.85 


1872 




—5.31 


—3.91 


1887 




-7.74 


-4.00 


1881 




1.00 


0.00 


187^ 




-0.25 


0.00 


1872 




-2.73 


-2.10 


1889 




0.45 


0.90 


1877 




-0.94 


0.20 


1891 




1.00 


1.70 


1891 




—0.91 


0.00 


1891 




6.70 


4.70 


1887 




—0.10 


-0.40 


1878 




5.70 


0.00 


1887 




72.50 


68.50 






2.81 


-LOO 


i87i 




LOO 


0.10 


1887 




—2,25 


0.80 


1881 




0.52 


0.04 


1808^ 


. 


-0.10 


0.56 


1878 




0.70 


-0.40 


1891 


6.20 


4.07 


1887 1 


-L90 


—4.80 


1875 ! 

• 

1 



NoTS.— Those gauges nearest the mouths of the tributaries are taken. 



APPENDIX W W — REPOET OP MISSISSIPPI RIVER COMMISSION. 3625 

It ordef to iHastrate this impolrtant fact raor6 fully the followiug table 
i» given. It shows the lowest gauge readings for the years 1883 aud 
1894 and their differences, those of 1894 being the lower. The gauges 
marked tbua* are those in the vicinity of which levee building has 
bieen most active^ and the relatively greater differences between the 
g^snxgt readings of the two years at these poiu ts indicates the depressions 
of the bed which have followed levee construction. 

Table of lowest gauge readings, 188S and 1894, 



GaogM. 



Jfew Ibdhd 
OM^o■wood 
£iUt«o 



^ — JWff 

•Vovitb Whit« River 

City 

ITilfc* 



fc-^ Rirer Lafading' 
S^^tmStra-...^.. 



Rottfe*. 
nemfae*... 
^aUioavUle 
Point*. 




Low water. 



1883. 1894. 



4.7 
4.6 
4.7 
1.0 
4.7 
1.9 
2.4 
6.4 
5.3 
6.8 
4.2 
5.6 
4.2 
2.9 
4.2 
4.9 
4.0 




1.5 
0.6 



2.8 

0.8 

4.7 
—1.4 

1.8 
—1.4 
-7.2 
—2.2 
—0.3 

2.6 
-2.4 
—1.0 
—4.2 
—5.3 
-7.7 

1.0 
—0.2 
-2.7 

0.4 
—0.9 

1.0 
—0.9 

0.0 

0.3 



Differ- 
ence. 



- 1.9 
. 3.8 

0.0 

- 2.4 

- 2.9 

- 3.3 

- 9.6 

- 8.6 

- 5.6 
-4.2 

- 6.6 

- 6.6 

- 8.4 

- 8.2 
-11.9 

- 3.9 
4.2 



2.7 
2.4 



2.4 
0.5 



J ^[t is also observed, as was stated in the report of the Commission for 
^^TO, that the known increase of dood discharge caused by the improve- 
^^^nt of the levees requires, after making allowance for the increase of 
^locity, a greater increase of sectional area than is gained by the ele- 
^ ttion of the flood surface. 
With the view of securing the most definite information on the sub- 
^-^t of bed enlargement, all important in its bearing on the improve- 
^^ent of the river, the Commission has caused to be made during the 
^^•at year a resurvey of that part of the river bed along which the 
^^eatest progress has been made in levee building, viz., the 200 miles 
^etween the mouth of the Arkansas River and Vicksburg. This has 
^^^een done with great care and fullness, with cross sections about 200 
^^leters apart. 

Although the time which has elapsed between the first survey of this 
^¥art of the river, in 1882, or between the commencement of active levee 
building, in 1884, and the date of this last survey is not as long as is 
desirable, still it is expected, from the great progress made in the levees 
^nd the extent of river included in the survey, that extremely valuable 
^^esnlts bearing on this question will be reached. 

Concerning the results of levees in excluding overflow from the rich 
^ands on either side of the river the conclusions are more definite, and 
^afBciently so to justify the claim of the success of the levee system. 

It may be well to precede a statement of these results by a short 
description of the alluvial region to be protected. This is divided by 
natural features which prevent the overflow of one from invading any 
other into seven great basins, as follows: (1) The St. Francis, on the 
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west bank, extending from C«i]>e (iirardeau to Helena, with a river 
frontage of 353 miles and an area of 6,706 square miles; (2) the Yazoo, 
on the east bank, extending from the Memphis Blufis to the moutli of 
the Yazoo River, with a front of 358 miles and an area of 6,648 miles; 
(3) the White River, on the west bank, extending from Helena to the 
mouth of White River, with a front of 87 miles and an area of 956 
square miles; (4) the Tensas, on the west bank, extending from the 
mouth of the Arkansas to the Red River, with a frontage of 348 miles 
and an area of 5,260 square miles; (5) the Atchafalaya, on the west 
bank, extending from the Red River to Bayou Lafourche, with 122 miles 
of frontage and an area of 6,195 square miles; (6) the Pontchartrain, 
on the east bank, extending from Baton liouge to the Head of the 
Passes, with a front of 226 miles and an area of 2,001 square miles, and 
(7) the Lafourche, on the west bank, extending from Bayou Lafourche 
to the Head of the Passes, with a river front of 174 miles and an area 
of 2,024 square miles. The aggregate is 29,790 square miles, or 19,656,000 
acres. 

There are other smaller basins, which, as they allow but a small escape 
of flood water and are not of importance with a view to their reclama- 
tion, will not be further mentioned. 

The alluvial land of these several basins is distributed among the 
riparian States as follows : In Missouri there are 2,874 square miles, 
or one- third inore than the State of Delaware; in Arkansas there 
are 4,652 square miles, or the area of the State of Connecticut; in 
Mississippi there are 6,926 square miles, equal to all the cultivatable 
land in Egypt or the entire Hawaiian Islands, and in Louisiana 14,695 
square miles, or 15 i)er cent more than the entire area of Holland. 

The aggregate area in Illinois, Kentucky, and Tennessee is 643 
square' miles. The entire area of 29,790 square miles is equal to that 
of New England, excepting the State of Maine. 

In all of thesfe basins more or less progress was made in levee 
building before the war of the rebellion, mostly by riparian owners, and 
particularly in the lower basins. Below the Arkansas River, on the 
west bank, and Memphis, on the east, the lines were nearly continuous, 
but of such insufficient grade and section that numerous crevasses 
occurred whenever the flood was of average height. During this war, 
by neglect and flood and for military reasons, the destruction of levees 
was very great. 

The present standard of levee building on the Mississippi River is 
generally a grade of* 3 feet above the highest flood. In some locations 
of special exposure a higher grade has been used, while in others this 
has not been attained by half a foot or perhaps more. The slopes are 
generally 1 on 3, but are frequently built flatter in dangerous localities 
and in many cases where the height exceeds 12 feet a banquette of 
20 feet or more in width is added on the land side. The levees are 
covered with a tenacious sod of Bermuda grass. 

This grade has been established tentatively as the highest that up 
to the present time the combined resources of the General Government 
and the riparian States could attain." Experience has not yet been 
suflScient to justify a prediction as to the exact height which will be 
necessary when no escape of flood water as overflow is permitted. 
Therefore it is not claimed that a grade of 3 feet above the highest 
previous flood is final or even sufficient at present and on all parts of 
the river for the emergency of the very greatest flood, as that of 1882; 
but it is believed that it will restrain such large floods as those of the 
years 1891, 1892, and 1893, which on many parts of the river exceeded 
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any heights previously known. As more complete and more extended 
control is im]>osed on the floods it will doubtless require raising in cer- 
tain localities. 

By this coarse of making the improvement partial but general and 
uniform throughout the leveed basins, with the intention of raising 
them to a final grade and extending them tbroughont all the basins as 
the opportunity occurs and the necessity is developed, it is thought 
that the greatest and most economical results have been accomplished, 
particularly in protecting from overflow large interests already estab- 
lished and by securing the cordial cooperation of those riparian States 
having strong and active levee organizations. 

The general condition of the levee system, as it will stand at the end 
of the fiscal year 1895-96, may be described as follows : 

There will be a continuous levee protecting the lower part of the St. 
Francis Basin, extending from the highland below New Madrid down 
108 miles to Pecan Point. Also, a levee extending from Horn Lake, 
below Memphis, to near the mouth of the Yazoo Kiver, a distance of 
325 miles, protecting the ^itire Yazoo Basin, and a line 77 miles long, 
from Helena to Scrubgrass Bend, protecting the White River Basin. 
The Tensas Basin will be protected by a levee line about 320 miles long, 
extending from the lower point of the highland on the south bank of 
the Arkansas to near the mouth of Bed Eiver. Below Bed Biver, on 
the west bank, the levees will be continuous to the Jump, a distance of 
282 miles, protecting the Atchafalaya and Lafourche basins, while on 
the east bank they begin at Baton Bouge and extend continuously to 
Fort St. Philip, a distance of 205 miles, protecting the Pontchartrain 
and Lake Borgne bitsins. 

It may be confidently stated that by the end of the fiscal year begin- 
ning July 1, 1895, all these lines will be continuous and very nearly if 
not absolutely of standard grade and dimensions. 

The table below shows the amount of expenditure and of levee yard- 
age which will have been built during the four years of continuing 
appropriation from July 1, 1892, to June 30, 1806, both by the General 
Government and by the riparian States. This table is necessarily 
approximate, as it involves an estimate for. a future year, and as the 
estimates for the past, for the United States and for State work, can not 
be made on the same basis, as is hereafter explained : 





Missouri. 


Arkansas. 


Missi 


snippi. 


Louisiana. 




YanU. 


Expendi- 
ture. 


Yards. 


Expendi- 
ture. 

|l, 895, 000 
355, 000 


Yanla. 

0.293,000 
6, 109. 000 


Expendi- 
ture. 


Yards. 


Expendi- 
ture. 


United StaiM 

KipAiian States. . 


613,000 
1.387,000 


$88,000 
208.000 


9,986,000 
2,071,000 


$1,050,000 
1.112,000 


12, 368. 000 
21, 566, 000 


$2. 967. 000 
3.874,000 



There will probably be some balances left in the expenditure as given 
in the table for the -United States. All engineering and contingent 
expenses are included except the rights of way, which have in all cases 
been furnished to the United States by the respective States. 

In Mississippi engineering and contingent ex])enses and rights^of 
-way are not included in the expenditure, but only the aggregate sum 
of the various contracts. 

In Louisiana engineering and contingent expenses have been included 
for only two of the four years considered. Of the yardage built by this 
State about 1,157,000, at a cost of 8185,000, was placed in the State of 
Arkansas to secure the head of the Tensas Basin. 
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With these limitatioDs it is believed that the table is useful in show- 
ing the magnitude of the work, the great progress made, and the full 
and liberal cooperation which has existed between the Greneral Gov- 
ernment and the severpl States interested. 

The steady and rapid progress made and the increasing low rates 
which have been obtained are largely due to the confidence which has 
been given and the foresight which has been made possible by the 
systi^ra of appropriation which has prevailed since June 30, 1892. 

The most notable difference is that this method admits of the prose- 
cution of the work during the dryer and more favorable seasons of the 
year, whereas an appropriation in August, as is usual under the exigen- 
cies of legislation, forces it into the cold and rainy autumnal and winter 
weather. 

The progressive reduction of rates attributable to this and other 
causes is well shown in a tabulation of prices in the third district for 
the four years, which is herewith submitted : 

Average cost of levee construction in third district, improtfing Mississippi River, 1890-1895- 



District. 



Lower TasQo.. 
Upper Teusaa. 
Miadle TenssB 

Total.... 



From June 30, 1890. to June 30. 1^2. ! From J one 30. 1802, to Jane 30, 1893. 



Yardage. 



Cost. 



Averape 

price per 

yard. 



Cvbteyard*. Cents. 

979.143 $219,014.81 22.4 



Yardage. 



935.844 ' 177.596 20 
605, 159 i 154, 159. 47 



19.0 
22.7 



2, 610, 148 I 550. 770. 48 • 21. 1 



Cvbie yards. 
793. 365 
1, 202. 884 
460.267 



Coat. 



$168,526.06 

248, 802. 65 

85, 706. 21 



2,456.516 



503,035.82 



Average 
cice 
yai 



piiceper 



Cents, 
21.3 
20.6 
18.6 



20.4 



From Jiine30 1893. to Judo 30, 1894. ! From June 30. 1894, toJnneSO, 1895. 



District. 



Yardage. 



Cost. 



Lower Yazoo.. 
Upper Tensaa. 
Middle Tenaas 

Total.... 



\Cubic yards.: 

785. 642 $137. 449. 50 

1, 468. 184 241. 692. 37 

673, 632 I 109, 209. 91 



2. 927, 458 ! 488, 351. 78 



A verage 

price per 

vara. 



Yardage. | Cost. 



CenU. 
17.5 
16.5 
16.2 



16.7 



Cubic yards. 
1.326,255 
2,247,898 
708,211 



$148, 422. 64 

263,183.93 

90. 178. 14 



4,282,364 I 501.784.71 



Average 

price per 

yard. 



OenU. 

11.2 
11.7 
12.7 



11.7 



From the allotment of the fiscal year ending June 30, 1896, 1 have just placed under 
contract 680,000 cabic yards, at an average cost of 8.8 cents per cubic yard. 

A continuance of the system of making appropriations above alluded 
to is earnestly recommended. 



DREDGINa. 

As stated in the last annual report of the Mississippi Biver Commis- 
sion, the experimental dredge, which had been ordered with the view of 
determining the feasibility of keeping the Mississippi River below Cairo 
open for navigation by dredging channels through the bars, was com- 
pleted in the fall of 1894. 

The plan originally had been to construct a dredge with two pumps 
at the bow, which could be operated simultaneously and discharge the 
dredged material through two lines of floating pipes attached to the 
stern of the dredge. 

It was proposed to use the Reynolds screw pump, which had given 
excellent results both as to capacity and economy in pumping water 
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from Lake Michigan into the Milwaukee Hiver, and seemed to be par- 
ticularly well adapted for dredging purposes from the absence of bends 
or corves in the line of flow. But as this style of pump had not yet 
beeu tested in actual dredging, and as the Edwards centrifugal pump 
bad been used so very successfully in dredging Gedneys Channel in 
New York Harbor, it was considered advisable to put one pump of 
each kind on the dredge boat. The two pumps could not be worked 
simultaneously and this reduced the capacity of the dredge by oue-half, 
bat it gave an opportunity to test the two different modes of introduc- 
ing the material into the suction pipes; the one recommended for the 
Beynolds pump consisting in using water jets for scouring the sand in 
front of the suction pipe, while the Edwards pump had an attachment 
called a drag fixed at the end of the suction pipe which scooped the 
oand from the bottom. 

This change furthermore reduced the cost of the dredge x)lant by 
requiring only about half the steam power and only one line of tioating 
pipe. 

The experimental dredge as constructed may be briefly described as 
follows: 

The hull of the dredge is rectangular in shape, 140 feet long, 36 feet 
b^B^m^ and 8 feet depth of hold. Its draft is 4 feet. Two longitudinal 
bulkheads, extending from stem to stern, divide it into three compart- 
ments of about equal width, while three transverse bulkheads divide 
its length into four sections 30 to 40 feet long. The central compart- 
ment was left open at the bottom at the bow and stern forming two 
wells in which the suction pipes were placed. That of the Reynolds 
pump in the bow and that of the Edwards pump in the stern. The 
Beynolds pump was placed in the compartment next to the front well 
ana as low in the hull as practicable to reduce to a minimum the eleva- 
tion to which the sand and water would have to bo lifted. The engine 
for driving it was placed close to the pump. The suction pipe, 28 feet 
in length, is made entirely of iron and is held near its upper end by a 
4-inch steel pin, around which it revolves in a vertical plane so as to 
allow its lower end to be lowered to a depth of 12 feet below the water 
surface or raised above it. 

The suction pipe terminates in a suction chamber 7 feet 6 inches in 
width, with gratings over the openings at the front and at the bottom 
for the admission of sand and water. A special valve operated from 
the deck regulates the quantity of water admitted to the chamber. To 
scour the sand in front of the suction head, six jets of water, with 
2i-inch nozzles, issue from the suction head, loosen the saiid, and bring 
it, well mixed with water, under the influence of the suction of the 
pump. 

A special pump, with a capacity of 10 cubic feet of water per second 
under a pressure equal to a head of 25 feet, furnishes the water for the 
jets. It is placed with its engine in the same compartment with the 
Beynolds dredge pump. It takes the supply of water from the side of 
the dredge, delivers it through a 15-inch pipe, thence through two 
8-inch pijpes to the pressure head placed on top of the suction head out 
of which issue the six jet pipes. 

After being raised through the suction pipe the mixture of sand and 
water is forced through a pipe laid in the starboard longitudinal com- 
partment of the hull and through the steru. It carries on its outer 
end a 6-foot flexible rubber hose, to which the floating pipe may be 
attached. The floating pipe debvers the material at a distance, depend- 
ing on the length of the pipe. 
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The Edwards pump and engine were placed at some distance from 
the after well and was connected by a pipe with the suction pipe. The 
latter is partly of iron, but had at its upper end a 17-foot hose, which 
X)ermits it to bend sufficiently to be raised and lowered in the same way 
as the forward suction pipe. At its lower (downstream) end the suc- 
tion pipe was provided with the drag, which is a casting bent upstream 
and around the inlet of the suction pipe, by which the material was 
scraped from the bottom and delivered into the suction pipe. 

This pump discharges at right angles to the axis of the dredge into 
a pipe laid in the port compartment and thence through the stern, 
where the floating pipe could be attached as before described for the 
Heynolds pump. 

The diameter of the suction pipes (except the suction heads at their 
ends) and of the discharge pipes of the dredge pumps is in all cases 
30 inches. 

Hoisting apparatus was provided for raising and lowering the suc- 
tion pipes. The suction pipe of the Reynolds pump can be held securely 
at any depth less than 12 feet. 

Steam for the various engines, driving pumps, hoisting apparatus, 
etc., is furnished by four steel boilers 34 inches in diameter and 28 feet 
long, placed on deck over the outside forward compartments. The 
dredge while operating is in both cases to move upstream. 

The 30-inch floating pipe for carrying away the dredged material was 
to be made up of sections of pipe about 33 feet long and connected 
together by rubber joints of the same diameter as the pipe. 

Each pipe is kept atloat by two air chambers formed by curved plates 
of iron connected by a flat plate on top 6 feet wide, at a height of 
about 8 inches above the floating pipe. These air chambers extend the 
whole length of the pipe to within 1 foot of each end, where they are 
closed by iron plates. The strain on the rubber joint is relieved by iron 
bars projecting from the ends of the sections and connected by pins. 
The dimensions of the air chambers are so arranged that when the dis- 
charge pipe carries 10 per cent of sand its top floats even with the 
surface of the water. It was assumed that 10 per cent of sand was 
the maximum admissible, but there is sufficient buoyancy provided that 
even if the percentage should rise to 50 the pipe would still be kept 
afloat. A plank walk is laid along the center of the pipe line for the 
convenience of the workmen. The air chambers are divided into six 
compartments, to provide against their sinking from accidental injury. 
These pipes have the advantage of exposing but little surface to the 
wind while in use and of having a low center of gravity and conse- 
quently considerable stability. On account of the expense of their 
construction a cheaper plan was afterwards devised in which the dis- 
charge pipe and two cylindrical chambers were held together by cast- 
steel saddles. 

To move the dredge upstream while at work two steel cables are 
attached to two iron piles set about 600 feet upstream from the dredge 
and wound around the drums of two hoisting engines placed in the 
bow. The drums are operated at the proper speed to keep the suction 
head always against the material to be moved. 

It was feared that ordinary anchors would not take sufficient hold in 
the sand to stand the pull on the cables, but might drag. It was 
therefore concluded to use for anchors cast-iron piles sunk 15 or 18 feet 
into the sand bottom by the water jet, the water being carried through 
the pile itself. The wire cables are attached to the piles by chains 
fastened to clamps around the piles. These clamps are fastened before 
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the pile is driven, so that when the pile is (down the clamp is even with 
the bottom, thus bringing the strain of the cable as near the point of 
support as possible. 

For keeping the dredge in line while going upstream smaller piles (6 
inches in diameter) are set at some distance from the dredge on either 
side, according to the set of the current or the direction of the wind. 
Hemp ropes of equal length hold the dredge to the side piles. 

To determine by actual measurement the quantity of sand and water 
delivered by the pumps a tank holding about 500 cubic feet was placed 
on the stern and so arranged that when full the discharge could be 
tnmed into the river. Although the tank was very small it was still 
hoped that an accurate result could be obtained by arranging for an 
instantaneous change of the current. 

It is of the highest importance that the percentage of sand should be 
as uniform as possible when delivered to the pumps. It was assumed 
that 10 per cent of sand could be safely carried and delivered through 
a long line of discharge pipe. 

Knowing the depth of the cut to be made at any particular place, it 
is easy to calculate the speed at which the dredge should be moved to 
make a clean cut and keep the pumps in such continuous and uniform 
motion as to furnish the percentage of sand required. Tables can 
readily be made to give the speed required for various depths of cut. 

Another safe^ani against overloading the pipes was provided by 
placing a gauge in the discharge pipe which at any moment would 
show the percentage of sand passing that point. 

To ascertain approximately the velocity of the water in the pipe a 
velocimeter was provided. 

Some preliminary experiments were made at St. Louis to ascertain 
the efficiency of the pumps and other machinery and the best method 
of manipulating them, which were continued after the dredge was 
turned into winter quarters at Memphis. 

The contracts required that the pumps should deliver 60 cubic feet of 
water per second. 

The Eeynolds pump did not quite come up to the required capacity 
at first, but after some improvements had been made by the manufac- 
turers it fulfilled the contract requirements. The engine for this pump 
proved to be entirely too light for the work it had to do. 

The Edwards pump, after a few days' operation, largely exceeded the 
promised capacity. 

The discharge pipe showed a tendency to double or kink. This was 
attributed to the reaction of the escaping water, but was afterwards 
found to be due to the centrifugal force of the moving water acting at 
the flexible rub'ber joints. It was entirely done away with by attaching 
a baffle plate across the mouth of the pipe line, about 4 feet from it and 
at right angles to it. 

Some trouble was also encountered fi'om the fact that the pipe line 
occasionally became overcharged with sand so as to even cause, in a 
few cases, the sinking of the pipes. This was due to thte difficulty of 
^^ulating the amount of sand taken in by the drag, and also to the 
JJffi^^igence of the workmen, who failed to report the gradual sinking of 
^^e pipe. 

. The weighing apparatus for determining the percentage of sand car- 
^ed bad not then been gotten into complete working order. 

The Beynolds jet pump had to be entirely rebuilt before it would 
wver water for the jets of sufficient quantity and pressure to scour 
*'® B^nd in firont. It then did excellent work. 
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Tbe result of these tests and exiteriments showed^^ 

(1) That the Reynolds pump was very efficient and satisfactory, but 
that the construction of its engine was not sufficieutly sabstaotial. 

(2) That tbe Edwards pump had greater capaoity, and that its engine 
could be relied upon for steady work. 

(3) That the jets used for loosening up the sand in conneotion with 
the Reynolds pump were preferable to the method of scraping used in 
connection with the Edwards pump. 

It was therefore concluded before the dredge was pat to work tkgma 
to remove the Reynolds pump, to abandon the suction pipe of the 
Edwards pump, and to connect the Edwards pump with the suotWn 
pipe of the Reynolds pump. This was not the best arrangement to be 
made, as it increased the resistance to the tk)w from the great amouBt 
of curvature in the long suction pipe, but it was the most economical, 
it could be done in the shortest possible time, and the Couimissioii w«s 
anxious to obtain some definite results in regard to tho 4iff€J?ent ques- 
tions which still remained unsolved in reganl to the actual work of 
cutting channels through bars. 

Early in July the dredge pi*ooeeded to Bt. Louis, the steamer Titan, 
which was to act as tender, with the assistance of another towboat,'tak- 
ing it up from Memphis. Thence it was taken abont 2 miles above the 
Merchants Bridge, where a partly submerged sand bar i^lowed some 
preliminary experiments as to the best method of ctftttng channels, to 
systematize the work, and to get the men used to their special dutieis. 
Besides this, it was exi)ected to ascertain, by a careful survey and sound- 
ings over the bar before and after dredging, with some accuracy the 
exact capacity of the dredge for pumping sand. Another object was to 
find out whether the method proposed for regulating thiO delivery by puU • 
ing the dredge upstream by cables and the use of side piles for guidisig 
it would be effective. The pump worked very well an4 steadily, aiid 
excavated a large amount of sand. The attachment of a baffle plate at 
the end of the line of floating pipes effectually prevented any tendency 
to double up. The guide piles were very easily sunk and pulled oat by 
forcing water through them. The pile driver and pumps were origi- 
nally placed on the Titauj but it was found better to place them lon a 
flatboat, which could be handled with less trouble and ^ould always be 
at hand when wanted. The only question remaining unsolved was tbe 
actual quantity of material discharged by tlie pump. The ground over 
which the dredge operated had b^n carefully surveyed, :and a party 
was constantly occupied taking soundings after the passage of the 
dredge; yet on account of the strong side currents, which shifted large 
quantities of sand, it was impossible to determine accurately the amount 
of material handled by the pump. It was evident that if any exact 
measurement was to be obtained it would have, to be made by deliver- 
ing the dredged material into a large barge. 

As it was expected that tbe dredge could soon be towed to a bar, the 
following general system of operations was proposed and afterwards 
carried out: 

Before the bar gets obstructive to navigation a surveying party is to 
be sent out to make a survey of the bar and its vicinity, and to make ^ 
map showing the contour lines from deep water above to deep watear 
below the bar. The direction of currents is aJso to be observed and 
laid down on the map. From this map the engineer in charge is to 
decide where the channel line is to be cut. This line may be straight, 
or, in the case of long bars, may be composed of several straight lines 
or easy curves. The line of the cut having been fixed, it is to be marked 



APPENDIX W W ^REPORT OF MISSISSIPPI RIVER COMMISSION. 3633 

oot by bnoys 400 or 500 feet apart. The two anchor piles with the short 
chains attached are to be set 600 feet ahead of the \yoint where the 
dredge is to commence, this point being at the lower end of the bar 
and on the contour line at the proper depth. On each side of the cen- 
ter line of the cut and 400 feet from it the 6-inch side piles are to be 
set, at about 250 feet apart, longitudinally. The dredge is then to 
be attached to the anchor piles by the chain and cables and dropped 
into its proper position. Hemp ropes 400 feet long, with loops at the 
ends, are to be carried from the bow and stern of the dredge to the side 
piles to keep the dredge from being driven out of line by wind or 
currents. 

The floating pipe line is then to be attached to the stern of the dredge 
and the suction pipe lowered to the proper depth. 

Pumping is then to be commenced and continned for a few minutes 
before the dredge is moved ahead. The material discharged is carried 
off by the current and dropped into deep water. When the end of the 
pipe line enters the cut (and when the bar is more than 1,000 feet long) 
it is necessary to draw its end 400 or 500 feet to one side of the cut in 
order that the dredged material shall not be dropped back into the 
channel or carried into it by cross currents. 

The flexible joints permit this to be done by running a rope from the 
end of the pipe line to a pile sunk at the proper distance from the cut, 
and changed as the dredge moves upstream. This change can be 
made without stopping the dredging. The side piles are also taken up 
and replaced as may be required from time to time. The dredge cuts 
a channel about 10 feet wide at the bottom and 1 or 2 feet deeper than 
the suction head, with slopes depending upon the fineness of the sand. 

When the dredge has nearly reached the anchor piles, operations are 
stopped, and the dredge held in place long enough to carry the cables 
ahead to the next set of anchor piles, which have already been set ahead 
by the pile driver. The anchor and side piles used before are taken up 
by pumping water through them. 

It appears very desirable to finish the first cut in the shortest possi- 
ble time, with the expectation that the current may deepen and widen 
it by its own velocity. If this does not occur, one or more outs may be 
made parallel to the first one until the necessary width is obtained, 
but it is believed that three or four cuts would generally suffice. A 
wider suction head would of course cut a wider channel, but with the 
same pumping power the rate of motion would be correspondingly 
slower, as this depends entirely upon the number of cubic yards exca- 
vated. In our experimental dredge the cut is only 10 feet wide at the 
bottom. It will be an advantage to lower the suction head to as great a 
depth as jiossible and to reduce the rate of motion of the dredge in order 
to get a wider channel. It was shown that with our experimental 
dredge, if a cut 6 feet deep is to be made, the speed of the dredge would 
have to be about one-half an inch per second, or 2.5 feet per minute. 

About the beginning of August the river began to fall, and it was 
hoped that the dredge conld soon be taken to a bar in the channel. 
Some of the bars above Cairo, as at Fort Chartres, Liberty Island, and 
Devils Island were therefore surveyed and everything made reatly to 
commence operations, but as there was no appropriation for dredging 
above Cairo, it became necessary to take the dredge to the first bar 
below Cairo that appeared to be an obstruction. This was at Cherokee 
Bar. A survey was made and soundings taken. This survey showed 
that the channel to be cut was 7,000 feet long and that the current was 
very swift, and that the excavation would have to be made to the full 

BNG 96 228 
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depth of 12 feet in order to allow for the material carried in by the cur- 
rent. The line of the cut was laid out, the piles sunk, and the dredge 
set to work. * The pump worked most successfully, but the side cur- 
rents swept in the sand so as to partially refill it while the dredge was 
working in another part; and, as we had only 500 feet of pipe line at 
that time, it was impossible to discharge the material at the proper dis- 
tance from the cut. It was found also that if the dredge was left in the 
channel over night a bar was formed immediately below it. 'When this 
was discovered^ the dredge was moved out of the channel at night and 
over Sundays, involving a great deal of extra labor and loss of time. 
In spite of these difficulties a practicable channel about 7 feet deep 
was made through almost the whole length of the bar. About this 
time some of the bars above Cairo became so shallow as to give only 
3.5 to 4 feet of water, and this presented much more formidable obstruc- 
tions to navigation than the Cherokee Bar, and as it was expected that 
it would have taken at least two weeks more to complete the channel 
at Cherokee to its entire length of 7,000 feet, it was decided to order 
the dredge to Devils Island Bar, a few miles above Cape Girardeau, 
authority to work the dredge, above Cairo having meanwhile been 
obtained. A survey had been made of the bar, which showed that it 
had 3J feet on its crest. The dredge arrived on October 17, 1894, and 
was set to work the next day on the line laid out, which was 1,600 feet 
long. A channel which allowed boats to pass through was cut in forty- 
six working hours (distributed over five days). 

If the dredge had been provided with two pumps, as originally 
intended, and could have been worked continuously night and day, the 
same result could have been accomplished in less than one-fourth of 
the time, or in about twelve hours. The dredge was then employed in 
widening the channel by making parallel cuts and, with the exception 
of a few hours interruption caused by a towboat with several barges 
getting aground on the side of thexhannel, the channel has been in 
use by steamers ever since. 

The Mississippi River Commission was about to start on its inspec- 
tion tour, and as the additional 500 feet of floating pipe had just been 
received, it was decided to keep the dredge at Devils Island in order 
to let the Commission see it at work. 

A large barge had also been fitted up for the purpose of making an 
accurate measurement of the quantity of sand and water discharged. 
This barge was arranged with a valve at the bow so that when the end 
of the discharge pipe was attached to the bow the stream could be 
directed into the barge for a definite length of time and then instantly 
turned into the river. The sand and water delivered during that 
interval of time could then be measured in the barge. 

When the Commission arrived at Devils Island, on November 10, 
the dredge was in full operation, cutting a line parallel to the channel 
and adjacent to it. The pipe line, 1,000 feet long, was deflected to the 
side and discharged the dredged material 400 feet from the center line 
of cut. During the several hours of the Commission's visit the work 
was not intecrupted for a single moment. It was to be regretted that 
the measuring barge had not been fully completed and could not be 
used. The Commission, however, directed a series of tests to be made, 
the results of which are given in an annexed table. 

Twenty two tests were. made in all, of which the first six were.made 
before the valve of the measuring barge had been properly perfected 
and were therefore omitted from the table. Of those contained in the 
table, No. 7 was made with the suction head fixed at 10 feet below the ■ 
surface of the water and the remainder with the suction head 12 feet 
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below the surface. Nine of these tests (Nos. 7 to 15, inclusive) were 
made with 547.5 feet of floating pipe attached, and the remainder (Nos. 

16 to 22, inclusive) with 1,002.5 feet of floating pipe. 

In one test. No. 16, the material dredged was mud in sand ; in No. 

17 it was clay lumps in sand ; in all the other tests it was clear sand. 
On account of the fact's stated No. 7 was omitted entirely from the 

calculations, and Nos. 16 and 17 taken separately. 
The tests were therefore arranged for consideration in four sets: 

I. KoB. 8 to 15, inclusive. 
II. Noe. 18 to 22, incluaive. 

III. No. 16. 

IV. No. 17. 

The following results were obtained from the first set: The meas- 
urements in the barge showed that the pump discharged 59.09 cubic 
feet of water and sand per second, as measured in the barge; that is, 
9 cubic feet more than the contract called for. Of this amount 8.9 per 
cent was sand, or a slightly smaller percentage than had been expected. 
The measurements of the weighing apparatus indicated 11.55 per cent 
of sand, showing that the sand moved at a slower rate of speed in the 
pipe than the water. From these figures and the area of the cross sec- 
tion of the pipe the velocity of the sand in the pipe is found to be 9.2 
f<Bet per second. The velocity of the water, calculated in the same 
▼ay, is 12.7 feet per second. The velocimeter showed the average 
velocity to be 11.9 feet per second. The dredge moved upstream at a 
rate of 147 feet per hour. The discharge of sand in cubic yards per 
hour was 702, and the total distance to which it was delivered from the 
SQction head was 705.5 feet. The indicated horsepower of the dredge 
pmnp was 314, to which, if the 150 horsepower required to drive the 
jet pump be added, gives the total horsepower required for the dredge. 
This makes the indicated horsepower required to dredge and deliver at 
700 feet 1 cubic yard of sand 0.644 H. P. It will be seen that the 
amount of sand discharged per hour with the same power through 
1,160.5 feet of pipe was over 20 per cent less than throagh 705.5 feet of 
PJp©, and that in sets III and IV the average discharge per hour was 
Reduced from 537 cubic yards per hour to 338 and 364 cubic yards 
oecause of the presence of mud and clay. These results, with those 
from the other three sets, are given in the following table: 



SS?-a'^*»*y discharged cubic feet.. 

S?i?2k"««d do... 

y;i2^J*i»«b»r£ed do.... 

S2S2ff» of wmd 

i™S5^^*"^«7 seconds., 

*^*y /wscharge per second cubic feet.. 

°f»*Per«eccwidfr. do.... 

p,;i2'pO'»econd do.... 

7^^^^ of AoUd material indicated by weighing 

•KP*>UUtt 

aI!I!1'**I* - ■quaVefeeii! 

-i!2!J?^*P*«d'>y«*ad «*o-- 
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We may, therefore, rely upon the delivery, under ordinary condition 
of about 550 cubic yards of sand per hour by the experimental dredgt 
or working day and night, as it is now being remodeled, it will remo^ 
IS^OOO cubic yards per day. 

The Commission also directed that several surveys should be mad 
of Devils Island Bar at intervals of several weeks. The first surve 
was made November 27, and showed a deepening for 400 feet from tl 
lower end of the channel upstream since the previous survey of Noveu 
ber 8. The second survey was made December 12 and 13, and showe 
the channel unchanged in position, but filled up slightly at the low< 
end and in the middle. 

The Commission has since then authorized the remodeling of tl 
dredge by placing the Edwards pump and engine close to the suctio 
pipe in the front well, removing the tank and extra pipes, which are i 
longer needed, providing quarters for a double crew for working nigl 
and day, providing an electric-light plant, and making a number i 
smaller improvements, as suggested by the experience gained from tl 
experiments. 

In June the Commission passed a resolution authorizing the constru 
tion of another <lredge and dredging plant, similar in general respecl 
to the one already built; but as it appeared probable that, if an invito 
tion were issued to dredge builders all over the United States to subm 
plans or devices for dredging the Mississippi Biver, new and more pe 
feet designs might be obtained, on September 18 a circular was sei 
out, under the direction of the committee on dredges, inviting form 
plans and suggestions as to the methods and machinery best adaptc 
to the work, which was as follows : 

The Mississippi River Commission is desirous of obtaining: one or more dredges 
suitable construction to be used on the low-water bars of the Mississippi River wi 
a view to the improvement of the channel for navigation at its lowest stages. 

The following is a general description of the character of the work to be done: 

At its flood stages the Mississippi carries great quantities of sediment, enough 
which it drops at the crossings between bends to build heavy bars at those point 
As the river falls these bars, although partially cut away* by the falling watc 
remain as obstructions to low- water navigation. The river flows over them in 
broad, thin sheet, with a maximum depth sometimes of as little as 5 or 6 feet. Tl 
quantity, of water flowing is at all times sufficient for profitable navigation if it • 
a portion of it were concentrated in a narrow channel. 

It is proposed to efliect this concentration by dredging channels through the ba 
in the expectation that the water will occupy those channels and by the erosion 
its flow keep open and enlarge them. It is considered vital to* the* success of th 
work that each channel shall be cat entirely through the bar as quickly as possibl 
The danger to be feared is the filling up of the dredged channel before the flow < 
the river takes possession of it. For this purpose a dredge of large capacity will 1 
required. It is considered that it should be able to take up at least 1,600 cubic yart 
of material per hour. 

The material to be moved is principally sand. Some deposits of small grav 
mixed with the sand may be found, but it is not anticipated that they will 1 
numerous. It will be n;ecessary to deposit the dred^^ed material so far fh>m tl 
dredged channel that it will not be carried back into it. Whether this can beet 1 
effected by some system of conveyors which will deliver the sand in the rear of tl 
dredge in the deep pool below, or by long lateral delivery pipes, or other method, 
one of the questions to be considered. 

The bars vary from 1,000 to 5,000 feet in length between the 10-foot contours. Tl 
dredge should be capable of floating and working in water as shallow as 5 feet ax 
in a current of 6 feet per second. 

The method of moving the dredge on the bar while at work, as well as the meth( 
of disposing of the dredged material, must be carefully considered and clear 
explained, but it is not considered necessary that the dredge should be provide 
with propelling power to move from one bar to another. 

It is supposed that the form of dredge most sai table to the work is a pump dredg 
but that question also is open to further consideration. The maximum aepth of exc 
vation below the water surface contemplated is 12 feet. It will be expected to u 
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a Bteel biill and build the dredge in Ibe most Bubstantial and durable mander 
throoghoat. 

- Baseil upon the foregoing description of the work to be done and the conditions 
nnder which it is to be done you are invited to furnish the secretary with any infor- 
mation within your convenient reach bearing upon the subject. If you have made, 
oreao make, a dredge which you believe to be suitable for the work, you are invited 
to aeod a description of it or information where such a one can be seen in operation, 
together with any other information upon the subject. 
It is desired to haye the dredge ready for use July 1, 1895, and the Commission is 

Srepued to contract for its building as soon as its style and construction can be 
etermlDed upon and plans and specifications prepared. 

Please also state upon what terms you will furniish plans for a dredge which, if 
l>Qilt, will be accepted on condition of its complying with the foregoing require- 
ments. 

The Mississippi River Commission will meet at St. Louis on November 8, and it is 
desirable to have this information or as much of it as is practicable in the hands of 
the undersigned committee on dredges as soon as possible after November 1. If 
forther information is required it may be sought from either member of the com- 
mittee or the secretary of the Commission. 

Maj. B. M. Harrod, 
Ma90Hie Buildingj New Orleans, La,, 

Col. Henry Flad, 
3400 Franklin Ave., St, Louis, Mo,, 

Committee on Dredges, 
First Lieut. Geo. A. Zinn, 

Carps of Engineers, U. 8. Army, 

Secretary Miuiasippi Miver Commission, 

This circular letter was sent to foarteen addresses and replies were 
received from several parties, from which the committee on dredges 
selected those which seemed to possess merit, as follows: (1) Lindon 
W. Bates, (2) The Bucyrus Steam Shovel and Dredge Company^ and 
(3) The New York Dredging Company, George W. Catt, president. 
The committee carefully examined the plans submitted and made a 
Import to the Commission, recommending the following: 

^at the three companies who have already sent com mnni cations to the committee 

on dredgei) m reply to their circular, to wit,' the Bucyrus Steam Shovel and Dredge 

l^oDipaQy^ the New York Dredging Company, and the American Hydraulic Dredging 

tonipaoy^ be invited to prepare full drawings and explain all the features of their 

proposed dredge and dredging plant, together with bids giving the price for which 

r^y Will futnish to the Government one completed dredge ready for pumping, 

iDchiding the dredge hull, pumps, engines, suction pipes with cutters or other 

uevice^ discharge pipe, and all other apparatus for pumping sand, and for other 

^Ppliaucee which they may consider necessary besides the above named for dispps- 

'^^ ot the sand and operating the dredge. This dredge shall have an estimated 

^Apacity of 1,600 cubic yards per hour. The bidder may add a separate estimate 

P^'^y devices or appliances whose use he may desire to urge. 
«^^h bidder shall also bind himself, in case his plan is accepted, to deliver the 
7p**K« and dredging plant on or before August 1, 1895, and in case of noncomple- 
»on on that date there shall be deducted from the contract price $250 for every day 
p that date required for completion, 
j^^ll^^h company furnishing such plans to the committee on or before the 10th day of 
^'^^'nber, 1894, shall receive in payment therefor the sum of $1,500. 

^9^ the plans submitted the committee shall select the one which is in their 

f ^tK^^ best adapted to the work to be done, taking into account not only the cost 

T\ ^P^rate parts, but also the methods proposed for operating it. 

* <^e following requirements are considered necessary in the construction and opeia- 

uon of any dredge, and shall be inserted in the specifications accompanying the 

'^^^iQirements for a dredge with an estimated capacity of 1,600 cubic yards of sand 

•^^ ^ullmnst have a steel frame, strongly braced and so bnlkheaded as to prevent 
siDaing Ijj ^^^g^ Qf ^Yi^ iiliiDg of any two compartments. It shall be covered with five- 
mteeuthsinch steel plates, with three-e*ghths inch plates at angles and exposed 
places, BQch as the water line. The deck shall be one- fourth inch thick. When fully 
Ji^JPped for work, and with a supply of coal for twenty-four hours' operation, the 
oxaa must not exceed 4 feet 6 inches. Its width should not exceed 40 feet. 
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The dredge mnst also be fully and specially provided with the means of a straight 
upstream movement, with one or more suctions lu front which can cut to 20 feet below 
the surface of the water and will make a cut wide enough for the passage of the hull 
of the dredge, and one or more discharge outlets through the stem, with an equal 
number of floating pipe lines (or pipes supported by pontoons) each 1,000 feet long, 
and capable ot and provided witn means of deflection for 500 feet from the axis of 
the channel. 

The boat may be provided with any other movement in operation provided it does 
not interfere with the before-described movement and the advantages justify the 
additional cost. 

The engines shall be triple expansion, of marine type, and directly connected with 
the mam pumps. The weight of each pump shall be given, as well as the weight of 
^each engine, whether used for the main or supplemenUiry pumps or warping drums. 
A list of duplicate parts shall be iriven which it is proposed to furnish. 

Other information concerning all parts and the proposed power, speed, steam, and 
Aiel consumption is requested, as well as a description of any especial advantages 
that may belong to the design or construction. 

The capacity of the dredge, together with the strength and workmanship of all 
parts of the plant, will be given great weight in the selection of a design, and weak- 
ness of construction will be considered a fatal defect. 

It is not desired that the dredge shall be provided with the means of self- 
propulsion. 

Quarters for the crew are not desired on the dredge. 

Pile drivers, quarterboats, and tugs or tenders are not to be furnished. 

All piles and lines are to be furnished. 

The operating expenses for a sixty days' t«st are to be paid for by the Govemmient. 

Before the dredge and dredging plant are accepted and paid tor by the Govern- 
ment they shall be subjected to the following tests: 

A test for determining the capacity of the pumps to lift and discharge material. 
This test shall be made by placing the dredge at work at some point on the river 
fixed by the United States engiueei where an ordinary sand may be obtained at the 
average depth of cutting. 

They shall discharge through 1,000 feet of pipe each with the pumps running at 
their average speed, and without applying a forced draft to the boilers, into a barge 
fitted up for tne purpose in such a way as to determine separately the respective 
amounts of sand and water discharged per hour. 

If the quantity of sand delivered is less than 1,600 cubic yards per hour, a deduc- 
tion shall be made from the contract price which shall be proportional to this 
deficiency. 

If the quantity of sand delivered is greater than 1,600 cubic yards per hour, a» 
premium shall be paid for the dredge directly proportional tcthis excess, not, how* 
ever, to exceed 50 per cent of the contract price. 

These tests shall be carried out at the expense of the United States Government. 

Partial payments may be made, but 25 per cent of the cost will be retained untiL 
the final acceptance of the dredge and apparatus. 



On November 10 the CommisBion approved the recommendation 
the committee as a basis for soliciting bids, and the parties named wera- 
requested by letter to submit plans and proposals for the construction^ 
of dredges in accordance therewith, to the committee on dredges on. 
December 10, at the oflSce of the secretary in St. Louis. Upon th^ 
selection of one design by the committee, the President of the Commis- 
sion was authorized by the Commission to request the Chief of Engi- 
neers to approve the building of such dredge by contract without^ 
advertisement. The contract to be made by the officer in charge of 
the first and second districts, and the building to be done under hi» 
supervision. 

The committee met on December 10 in St. Louis, and after carefully^ 
canvassing the merits of the three plans submitted, recommended to 
the President of the Commission the adoption of Mr. Bates's designs* 
This was approved by the Chief of Engineers and Secret«.ry of War, 
and the contract made as directed. The machinery is being built at 
Sparrows Point, Md., the floating pipes at Springfield, 111., the hull 
and other parts at Pittsburg, the boilers at St. Louis, and the cuttew 
at Chicago. 



APPENDIX W W — ^ftEPORT OF MlSSlfeSIPPI RIVER COMMISSION. 3639 

If the dredge fulfills the expectatious of its designer it will excavate 
about 40,000 cubic yards per day of twenty -four hours, which, with the 
15,000 cubic yards per day of the experimental dredge, will make a 
total of 55,000 yards per day, or in twenty working days a quantity 
equal to the amount previously estimated by the committee on dredg- 
ing as being necessary to make a navigable channel between Cairo and 
tbe Red River. 

One or more additional dredges will, no doubt, be required to provide 
against breaking down of machinery or other emergencies, and to 
redace the time required to make the first cut through all the bars iind 
to keep the channels open. This question can be determined from the 
experience gained during the next scason^s work. 

SEPARATION OF THE MISSISSIPPI AND RED RIVERS. 

In tbe river and harbor act of Congress of August 17, 1894, appears 
the following provision : 

At tbe head of the Atcbafalaya and the month of Red River, LouiBiaDa^ for the 
rectification thereof: Coutinaing improvement, seventy thousand doUars, of A^hich 
two tt&onsand five hnndred dollars may be nsed in improving Bayon des Glaises, in 
theparinh of Avoyelles, and the said Commission is directed to report to Congress 
m their next repilar report their views on the advisability of effecting a separation 
between the Mississippi and Red rivers at the present junction thereof and main- 
taining navigation between the same through Bayou Plaqaemine or by means of a 
canal. 

Under this provision it becomes the duty of the Commission to sub- 
mit tlieir views upon the question of the complete separation of the 
Missis^eippi and Ked rivers. 

A i>i*oper solution of the problem of river improvement presented by 
thepeouliar featuresof theflowof the three rivers — the Mississippi, Red, 
and -Atcbafalaya — is one that has ehgaged the attention of many engi- 
neers, and has for years been a matter of serious study of the Com- 
mission. The features of the case, and various projects proposed for a 
proper* treatment of the locality, have heretofore been presented and 
di8cas«ed in the published reports of the Commission. It is therefore 
not d^^med necessary at this time to discuss them further than to restate 
some c>f the views of the Commission, and to present facts relating to 
chan^^s that have taken place in the condition of the locality, and 
cnan^^g that may be looked for in the near future. The two main 
reatui^^g of the problem to be constantly kept in view are the naviga- 
taou o^ the rivers and the control and disposition of flood waters, and 
Ij^isirtipossible to deal with the subject in any method that does not 
^*<l^»tely provide for both. 

hi it» report of December 19, 1884, the Commission discussed various 
projects for the rectilication of the Bed and Atchafalaya rivers; among 
otner^^ the project upon which they are now called upon to express their 
view^^ viz, the separation of the Eed and Atchafalaya from the Mis- 
Bissippi. The following is an extract from that report: 

^^ Separation of tbe Red and Atcbafalaya from tbe Mississippi River bas been pro- 

?^<l by extending and connecting tbe levees on tbe rigbt bank of tbe Mississippi, 

* V? ^^^ below Old River, witb a dam across tbatcbaunel. Tbis dam would have 

to be coQstructed with tbe same methods and materials ns that previously discussed 

foT ilio Atchafalaya. While it would not be of equal magnitude witb that dam, 

either in length or height, or in the depth of water in which it must be built, the 

fonndation would be in the loose deposit with which tbe bed of Old River is tilled. 

Tbe opening of the Plaqnemine rout«, as previously described, would also form part 

of this plan. The discbarge below Red River, on tbe basis of the flood of 1882, 

would be increased 355,000 cubic feet per second, or to 1,950,000, which would still 

nqoire some elevation of levees below. 



I 




3640 RflPOttt OF TfiE CHIEF OV" fiKGlKEERS, U. S. ARMY. 

The connection of the dam with the adjacent ]evees would be more cxpeuHive tlian 
m the previous plan. Estimates are submitted without recommendation. 

Cost of dam $1,200, OOO 

Connecting adjacent levees, 2,000,000 yards, at 25 cen ts 500, OOO 

Locks and improvement of Plaquemine, Grand, and Atchafalaya rivers. . 1,561, O20 
To make secure present levees below Red River, assumed, as before, at a 

mean raise of 2 feet in their grade 2, 872, 

To provide for the increased discharge below Red River conseriiient upon 
the execution of this plan would require an additional raising of grade, 
which, assumed in this case at 1 foot mean, raise, would require 1, 927, 

Total 8,061, 

Id the same report the Commission presented a project of their 
as follows : • 

PLAN FOR THE RBCTIFJCATION OF THE RED AND ATCHAFALAYA RIVERS BY F 
VENTING FURTHER ENLARGEMENT OF THE LATTER STREAM AND RESTRICTING 
OUTLET CAPACITY. 

The object sought to be accomplished in the plan which is now described is 
control of the outlet discharge through the valley of the Atchafalaya and the cb< 
lug of the enlargement of its bed. 

It is not the opinion of the Commission that the diversion of the Red River 
the Mississippi is of the importance to the maintenance and improvement of ^^ ^^^ 
main stream that would render expedient the expenditure and risk that wonld ^l~>o 

incurred by the magnitude of the project and the precautionary work necessary •^^'n 

the lower levees. Any reasong in favor of this plan are valid only in coonect^ ^=»ii 
with the navigation of the tributary. 

To some extent the repair of existing levees along the Tensas front, now in pr«=» A* 
ress, will tend to reduce the strain upon the Atchafalaya, but to provide absolat^^^'jr 
against any injury from the augmentation of floods in the main river below B<m^acm» 
increase in the height of the levees below Red River will be necessary in this or f^xrm. j 
of the projects hereinbefore discussed. 
- The plan is as follows : 

A series of brush dams should be placed in the Atchafalaya, with the upper oz9« 
below the Bayou des Glaises, and the othws at intervals not exceeding one-quaKT'^^r 
of a mile. These dams should be built up to just below low water. It is the iDt>^xi- 
tion that these dams shall permit the passage down the Atchafalaya of a volume e<| vx aJ 
to the flood discharge of Red River, and in construction their height and the wi clth 
between spurs can l>e so adjusted as to accomplish this result. It is also entir^lj^ 

Practicable that these dams should be so located and constructed as to form part €>£ m 
igh-water dam, should the building of such be specially directed by Congress. 

They should be constructed with a sill not less than 300 feet wide, up and do'wn 
stream, and extending transversely up to the high-wat«r banks. Above low wn^ter 
they should be heavily riprapped. The dam should be built upon this sill with oon- 
centric and diminishing cribs, constructed as those now being used in New OrleaDs 
Harbor. While the ends of these cribs would reach about to low water, their con- 
centric position would leave a depression not less than 5 feet deep over the middi^ of 
the crest to afford at all stages access to the navigation of the Atchafalaya. ., 

The design for the dams as described has been used for purposes of estimate- ^ 
constructed, the details may be materially modified. , 

From the levees on either side of the Atchafalaya, and opposite the ends o^ "*• 
dams, earthen spurs should be built out as far as possible. These spurs, anc^ ^^ 
surfaces of adjacent levees or banks, where necessary, should be substantiaU>' ^^ 
rapped. These spurs and the levees with which they connect, extending un tb^ l^ 
bank of the Atchafalaya to Old River and thence to the Mississippi, and also ***^b 
the south side of the Bayou des Glaises, should be raised above any overflow. 

Eitimates for this project. 

Six dams, with riprap and spurs, at $160,000 each ^^^^^ 000 

Raising adjacent levees 250, ^'^^ 

To make secure present levees below Red River, assumed as in previous _ enn 



cases at 2 feet mean raise 2. 8V2j 



y 



To provide for the increased discharge below Red River, consequent upon 
tne execution of this plan, would require an additional raising of grade, 
which, assumed as in the two preceding cases, at 1 foot increase of mean ^ ^^^ 
height, would cost 1,927,«« 

Total 6,010,000 
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Within a few weeks past the Commistiion made a carefal personal inspection of 

* the Atchftfalaya River throaghout its entire length. The water was at a low stage, 

and the opportunities for an examination of the stream aud its banks were good. For 

[ asbortdistaDce from its head it has high banks and a deep capacious channel, which 

isgradoally, but not rapidly, increasing in size. As it descends the channel grows 

I narrower and shaUower and the banks lower, and the evidences of recent enlarge- 

DMDt gradually disappear. It is obvious that a large part of the water which 

enters between the high banks at the head is dissipated over the low banks below 

and finds its way to the Gulf in the form of general overflow. This overflow is so 

impeded in its progress by the dense forests oi the swamps that it moves but slowly 

udfloon piles up to an elevation which limits the dischar&re from above. 

Nearly if not quite all the water which flows down the Atchalalaya at the present 

time daring flood stages comes from the Red and Black rivers aud the Mississippi 

overflow into the Tensas Basin. There is now no tendency in lower Old River to 

enlarge; on the contrary, it appears to be closing. While present conditions con- 

^^t there is not, in the opinion of the Commission, any immediate danger that a 

«*^p-water connection will be formed between the Mississippi and the Atchafalaya. 

Y* the contrary, there seems to be more danger that the bed of the Old River will 

noae and so sever the low water of the Red aud the Mississippi rivers by a natural 

pfpeesa, though of the future course of these changes it is impossible to aftirm any- 

tbiDg certainly. But the complete closure of the levees on the Tensas front, an 

•^ent likely lo occur at an early date, will ehauge very materially these conditions, 

^^ at flood stages of the Mississippi coincident with relative lower stages in the 

"•d there would be likely to be a large outflow through the Old River. If this 

ni^ left entirely unrestricted there would be danger of changes iu the channels of 

? Hiver and the Atchafalaya, which might occur with suddenness and make their 

■J^heeqjient correction very difficult. The possible conse(|iieuees of such changes 

^nld be so grave that no reasonable precautions against their occurrence ought to 

"^^^mitted. 

J. ^^e submerged dams proposed in the last-mentioned plan will contract the present 
^J^^^arge capacity of the Atchafalaya only slightly, so that unless they shall l>e sup- 
CJ^f^ented by levees to prevent the entrance of overflow water into the Atchafalaya 
'^iii the quantity of Mississippi water escaping into that basin will continue sub- 
^J^t tally unchanged. 

^V^is leads to the consideration of the Atchafalaya as an outlet and to the question 

^"T 'tg closure or restriction as such. The Commission entertains uo doubt of the 

«^tb of the general proposition frequently heretofore stated, that the tendency of 

<> Outlet of substantial discharge is to impair the efficiency of the main channel 

IK it. The complete closure of the Tensas front will transfer the discharge of 

r^^ present outlet along that front to the mouth of Old River and the space between 

•***t point and the foot of the Tensas levees. That the tendency of a permanent 

^^let so large and so sharply localized will be to impair the main channel below 

^^Qks certain. The extent and rapidity of such impairment it is impossible to pre- 

£^% bot that it may result in the formation of a bar or series of bars great enough 

^obstruct navigation and in the abnormal widening of the channel, which is the 

^*Jal concomitant of such bars, is possible. 

^ Tbe prevention of this escape can be accomplished only by cutting off the over- 
^^w into the Atchafalaya Basin by levees across its head. These, by preventing high 
^^ter outflow through Old River, would also add to the security of that channel 
^l^ioat dangerous enlargement, and so constitute a logical part of the plan ])roposed, 
/^betber that be considered as a means for the closure of an outlet merely, or as a 
-^^recaution against the divergence of tho Mississippi into the Atchafalaya Basin. 
.^ But, for the reasons already stated, the levees across the head of the Atchafalaya 
'^sin can not be constructed without exposing the country on the main river below 
^o disastrous overflow until the levees below Red River shall have been raised, and 
^intil that time the execution of that part of the plan roust necessarily be deferred. 
The extent of such necessary additional levee height below Ked River, and the prob- 
able cost of it, are given in connection with the statement of the first plan, nere- 
^before described. 

The present recommendation of the Commission is confined, therefore, to the con- 
struction of the submerged dams described, designed to prevent further enlargement 
^f the Atchafalaya. 

The keeping open a navigable channel from the Red River into the Mississippi River 
is not neceoaarily connected with any of the projects hereinbefore described, but in 
<*onnection with the last plan described could, it is believe<l, be promoted by the 
following work. The! limit to this improvement is the bar which invariably forms 
in the mouth of a tributary under the influence of back water from the Mississippi, 
and which the discharge of the tributary is unable to remove. Thus, the mouth of 
the Missonri goes down to Si feet, and of the White and Yazoo to about 3 feet. 

It has been proposed to effect this by placing a low-water dam across Old River, 
^tween the Bed and Atchafalaya, whose crest shall have an elevation of about 10 feeti 
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above the obstructions in upper Old 'River, and thus deflect the Red River, when 
below this stage, down upper Old River, which, before the present conditions 
induced by the enlargement of the Atchafalaya, was the natural and better channel. 
The redevelopment of this channel would probably require the assistance of dredg- 
ing and spur Jetties,* for which no reliable estimate can he made. 

It is probable that work of this description would still be required if the entire 
flood discharge of the Red River were deflected in this direction. The cost of dam 
would be $125,000; probable cost of dredge and jetties, $275,000; total, $400,000. 

While it is believed that the effect of this plan will be to deepen the access to 
Red River, and confine the difficulty of navigation, which now extends over 6 miles 
to its immediate month at the Mississippi, it is doubtful if the condition there admits 
of a depth of navigation greater than is now found at the mouths of other tribu- 
taries, or at the mouth of Red River itself belore Shreves Cut-off. The plan is 
therefore submitted as presenting this limited advantage, with an estimate, to 
enable Congress to judge of the advisability of its execution. 

In pursuance of the plan outlined in the project of the Commission 
work has been in progress as follows: 

In the Atchafalaya River, two of the dams have been constructed. 

In Old River between the Red and Atchafalaya, a dam has been 
placed, but not built up to the full height designed. 

On the banks of the Mississippi below the mouth of the Red a con- 
siderable amount of levee work has been done, resulting in a material 
strengthening of the line as a whole and increasing the height of parts 
of it. 

A poweriul hydraulic dredge has been constructed and operated in 
keeping a navigable channel through lower Old River, and will under 
the adopted project be used in opening upper Old River. 

While the above-mentioned work, which rislates more or less directly 
to the problem of the rectification of the rivers at their points of junc- 
tion, has been in progress there has been a vast amount of levee build- 
hxg along the banks of the Mississippi above the mouth of the Bed. 
In the past four years that work has been actively pushed by national, 
State, and local authorities, with the result that at this time the whole 
Tensas front, extending from the mouth of the Arkansas River to the 
mouth of the Red River, with the exception of about 26 miles above the 
mouth of the latter river, is effectually closed to the escape of flood 
waters by a line of levee that is expected to withstand a greater flood 
than any that has yet been recorded. 

The effectual closing of this long line, about 365 miles in extent, an^ 
the alihost certain delivery by the Mississippi in its channel at the 
mouth of the Red of 600,000 cubic feet per second more water in floods 
like that of 1882 than has ever heretofore been delivered in the Missis- 
sippi's channel at that point will produce a change in the probable 
flood conditions of the Mississippi below the Red, in Old River, Red, 
and Atchafalaya, which will undoubtedly very seriously change the 
relations of the three rivers. 

Heretofore when the floodsliave reached their maximum at Red River 
Landing the flow through Old River has been toward the Mississippi, due 
to the large amount of overflow water which had escaped from the Mis- 
sissippi along the Tensas Front, thus reducing the volume in the main 
channel above Red River and returning a considerable portion of the 
escaped water at the mouth of Red River. Hereafter a different state 
of affairs may be expected. At the maximum of the flood at Red River 
Landing a large volume of water must pass from the Mississippi into 
the Atdiafalaya through Old River, thuugh there will undoubtedly be 
an increase over previous flows in the channel of the Mississippi below 
the mouth of the Red. The result of this outward flow from the Missis- 
sippi through Old River will, it is believed, induce a scour which will 
materially improve the navigable condition of Old River at low water. 
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owiag to the deepening of its bed, and may in fact produce an unde- 
sirable amount of scour, which will necessitate the placing of works for 
its restriction. 

The complete separation of the Bed irom the Mississippi River would 
1^ aire the building of a continuous line of levee connecting the end of 
the existing levee at the foot of the Tensas Basin with the levee below 
the mouth of Old River, and, crossing Old River, the old bed of the 
Mississippi. This crossing of the Old River bed would undoubtedly be 
a work of considerable magnitude and difficulty, owing to the unstable 
nature of the bottom and the great head of water that it would at times 
be required to withstand. With the sudden closure of this outlet for 
the flood waters, the whole volume of the Mississippi would be precipi- 
tated upon the valley below Red River Landing, increasing the flow by 
something like 500,000 cubic feet per second. The question naturally 
Arises, Can this be done in the present condition of the bed of the lower 
river without fear of devastation and ruin? Heretofore, notwithstand- 
^^S the large escape of flood water through crevasses along the Tensas 
Ptx>nt, there has passed in the Mississippi at Red River Landing below 
ttte mouth of Red River as much as 1,500,000 cubic feet per second, but 
^ot more than 1,296,000 feet has passed Carrollton, showing that the 
'^ ver was unable to deliver to the Gulf through its channel the water 
^b^t passed the Red River Landing. The improvement of the lower 
tevee line in the past few years will undoubtedly permit the passage 
through that region of a greater flood than has yet passed, but until 
^^^ bed of the river has had time to accommodate itself to a much 
fir>*^a.ter increase of flow it would certainly be hazardous to force into it 
^lie volume that would result from a closure of Old River, which is esti- 
^x^ated at about 2,000,000 cubic feet per second. 

Xbat Red River some time in the distant past flowed into the Gulf in 

^ separate and distinct channel of its own, entirely unconnected with 

t.l:ie Mississippi, seems to be almost a certainty, and the restoration of 

t;li At condition would, irom some points of view, appear to be logical, and 

'^v^oald eliminate some of the complexities of the present situation, and, 

Axrtliermore, might at some future time be considered desirable and 

awivisable. The opening of a navigation route between the Mississippi 

And. the Atchafalaya and Red rivers, through Bayou Plaquemine is, in 

^lie opinion of the Commission, an undertaking that should be pushed 

Jp completion at an early date, for the opening of that route can not 

y^ anything but advantageous in the prosecution of any project for 

^^'^Provements at the mouth of Red River, and it has sufficient merit as 

^^'V^^^P®^^®"^ route to commend it. 

^ ^e are therefore of the opinion that the separation of the Missis- 
^Ppi Biver from the Red at their present junction, through Old River, 
jj^H^d establish a condition more favorable than now exists for the 
,.^^&ation of both streams and for the protection from overflow of the 
g^^^U along their banks, and would accomplish these objects more 

X^y than any other plan. 
l^^ '^^ natural tendency at this time is in tlie direction of such separa- 
3JJ ?- Satisfactory connection for navigation between the Mississippi 
1^5* ^he Red can be afibrded by locks on the Plaquemine and the 

r^^ovement of that stream and the Atchafalaya River, 
j^ *^e difficulties presented by this plan are that it would require a 
f^^^^^ increase iu the levees below Red River and some increase in those 
b^ ,^^ine distance above, and that the dikes across the Old River would 
^^ry difficult and costly to build and maintain. 
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If the Plaquemine- Atchafalaya route trere thoroughly improved, as is 
easily practicable, and Old River left to natural forces, high-water 
navigation would still be maintained by Old River for a long period, 
while low* water navigation by the Plaquemine would be more constant 
and certain than it is or can be made by Old River. 

If a tendency to scour should develop at any time in Old River, it 
could be checked by sills. 

If the closure of the outlet through Old River should be deter- 
mined upon, a large appropriation, available for immediate use, would 
be necessary. 

CONSEQUENTIAL DAMAGES TO LANDS. 

Since the last report of the Commission information has been requested 
by the Law Department of the Government respecting damages to cer- 
tain lands by overflow said to have been caused by increase of flood 
heights in the Mississippi in consequence of the building of levees 
under the direction of the Commission, such information being desired 
for the guidance of that Department in the defense of two suits pend- 
ing in the Court of Claims to recover such damages. All the informa- 
tion obtainable on the subject was furnished, and is accessible in the 
office of the Assistant Attorney-General, and the suggestion was made 
that information of similar character respecting the effect of levees 
built under State authority should be added to that furnished by the 
Commission, which, it is understood, has been done. 

The general subject of such injuries to lands in small basins was 
referred to in the last report of the Commission. (Appendix XX, 
Annual Report of the Chief of Engineers for 1894, p. 2713.) The Com- 
mission adheres to the views there expressed and renews the recom- 
mendation there made that some provision be made by Congress for 
the adjustment of the equitable claims of landowners in such cases. 

To what was then said it may be added that further consideration of 
the subject has shown in still stronger light the difficulty attending it. 
To ascertain the variations of flood heights from year to year, to trace 
the causes of those variations to their sources, to determine how far, 
if at all, they were due to levees built by the United States, and how 
far, if at all, they were due to levees built by the States or local author- 
ities, and how much, if any, of the total injury suffered by a land- 
owner is due to an increased flood height caused by such levees, and 
how much, if anything, ought to be recovered from the United States 
for such injury, is a problem which appears to the Commission to be 
incapable of solution except by legislation designed and adapted to the 
peculiar and extraordinary circumstances of the case. 

RECOMMENDATIONS AND ESTIMATES. 

The Commission beg leave to call the attention of Congress to the 
fact that the last of the continuing appropriations x)rovid^ for by the 
act of 1892 IS now about to be expended. The wisdom of the policy of 
authorizing the letting of contracts in advance of appropriations and 
extending over a term of years has, in the experience of the Commis^ 
sion, been amply vindicated. In the matter of levee contracts alone 
the price per cubic yard of earth has been reduced from 21 cents to 9 
cents, thus allowing a very much greater amount of work to be done 
than would have been possible at the prices formerly prevailing. This 
advantage and the further one of the ease and certainty with which 
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work can be laid out and carried on are so great that the Commission 
venture to express the hope that Congress will provide for the extension 
of this method of appropriation over another term of years. 

£stimuite of funda of the Misaisnppi River CommuBum for the fiscal year ending June 

30, 1897, 

For improving MisaiaBippi River from Head of the Passes to the mouth 
of the Ohio Kiver, iucluding salaries and clerical, office, traveling, and 

miscellaneous expenses of the Mississippi River Commission $3, 000, 000 

For improving harbor at : 

New Madrid, Mo 60,000 

Memphis, Tenn 72,000 

Greenville, Miss 160,000 

Delto Point, La 150,000 

Natchez, Miss., and Vidalia, La 385,000 

New. Orleans, La 300,000 

For improvement at head of Atchafalaya and mouth of Red River, 

L4>ai8uma 300,000 

FINA17CIAL STATEMENT. 

Appropriation for improving Mississippi River : 

Balance on hancf May 31, 1894 $670,067.62 

Appropriated — 

Act of August 17, 1894 $485,000.00 

Actof Augrustl8. 1894 2,665,000.00 

Act of March 5, 1895 2,665,000.00 

5, 815, 000. 00 

Total 6,485,067.62 

Expended June 1, 1894, to June 30, 1895 2,794,205.75 

Balance on hand June 30, 1895 3,690,861.87 

Distributed as follows : 

Levees 1,779,900.74 

Channel works 594, 969. 46 

Harbors and bank protection 268,520.41 

Red and Atchafalaya 71,006.12 

Surveys, ganges, and observations. . w 212, 046. 38 

Plant, Mississippi River Commission, and miscellaneous 212, 257. 72 

Dredges and dreidginj^. 549, 161. 04 

Unallotted 3,000.00 

Total 3,690,86L87 

Approximate outstanding liabilities and amounts covered by existing 

contracts 1,073,676.79 

I aabacribe to the statements of the report only so far as relates to the record of 
-vrork done during the year. 

G. L. Gillespie, 
Lieut, Col,, Corps of Engineers, President Mississippi Eiver Commission. 

B. M. Hakrod. 
Robert S. Taylor. 
Henry Flad. 
Amos Stickney, 
Lieut. Col, of Engineers, U, S, A. 

Henry L. Whiting, 
U, 8, Coast and Oeodetio Survey. 

Brig. Gen. Wm. P. Craighill, 

Chief of Engineers, U. S. A, 
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MINORITY REPORT. 

I concur in all the preceding report, with the exception of that por- 
tion which refers to the separation of the Mississippi and Bed rivers. 

The question of the separation of tbe Red and Atchafalaya river 
systems from the Mississippi involves two interests of importance. 
One is the navigation of these rivers, their tributaries, and connections, 
and the other is the whole riparian interest of Louisiana along the 
Mississippi below the mouth of Red River. 

As long as Old River is left open as at present, boats bound for Red 
River and its tributaries, as also those destined for the Atchafalaya, 
Teche, and all other connecting streams can pass freely through at all 
high and medium stages. At low water the jiassage is difficult, and 
frequently impossible for months at a time, and this condition of affairs 
has now existed for fully twenty years. Everything indicates that, if 
left to itself. Old River would soon be closed ; nothing but persistent 
work, repeated year after year, has kept it open so far. The plan upon 
which the Gommission is now engaged does not, to my mind, offer any 
better chance of a practical and permanent solution than those that 
have preceded it. Even if the diversion of the low-water discharge of 
Red River through upper Old River, to the north of Tumbulls Island, 
can be effected, leaving lower Old River as an inlet to the Atchafalaya, 
the same difficulties will occur as now, but in two channels instead of 
one. No assurance can be given that either channel will maintain itself 
without annual dredging, or that even this can always be made effect- 
ive. To leave such an important commercial channel subject to the 
contingencies of annual appropriations is not, in my opinion, an improve- 
ment such as is desired by commercial interests, nor contemplated by 
Congress. Artificial communication by canal between the rivers affected 
is, in my opinion, the only possible solution of the difficulty. The canal 
authorized by Congress to connect the Mississippi with Bayou Plaque- 
mine, can undoubtedly be made to furnish all necessary accommoda- 
tion, even for the Red River commerce; for the Atchafalaya and Teche 
it will be far better than the present route, whether at high or low 
stages. 

The only other x>oint requiring consideration is the effect on lower 
Louisiana with regard to the flood discharge of the Mississippi. If the 
levee system be extended across Old River all the water which reaches 
the present mouth of Red River must pass between the levees from 
that point to the Gulf, and the question of interest is whether this con- 
dition would be better or worse than with Old River open. 

In a paper appended to the present report of the Commission I have 
set forth at length my views on this subject. I regard the inflow from 
R^ River at high stages as the great factor in disastrous floods in 
lower Louisiana and that this is true whether the water producing this 
inflow be crevasse water frt)m the Mississippi or the drainage of the 
Red River Basin. The Atchafalaya never has acted as an outlet in 
great floods, and I do not believethat it would do so even if the crevasse 
water were excluded, as the Red River is invariably in flood at such 
times. Hence no relief need be expected at high stages, while at all 
others its influence, like any other outlet, would be decidedly hurtful to 
the channel. Its entire closure, by concentrating a greater flow past 
Red River Landing would speedily enlarge the channel and bringdown 
flood heights at that point, to the very great benefit of the country 
below. If this concentration be made gradually no bad results are 
likely to ensue. The rapid enlargement and improvement of channdi 
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known to be in progress both above and below Bed Eiver Landing, 
shows conclusively that the river can and will adjust itself to new con- 
ditions of increased discharge and without excessive elevation of flood 
surlace, and 1 am firmly of the opinion tliat the expected increase of 
discharge due to the absence of crevasses on the Tensas Front can be 
more safely and surely provided for with Old Eiver cloqed than with it 
open. In fact, I do not consider that any raising of the levees above 
the grades now aimed at, but not yet attained, would under those con- 
ditions be at all necessary. 

I think, therefore, that the closing of Old River should be recognized 
as both desirable and necessary, that the Plaquemine Canal should be 
pushed to early completion, that the leyees below Bed Biver Landing 
should be put in perfect order and brought up to grade, and that mean- 
while the closure of the gap from Bougere down should proceed grad- 
ually, so as to throw a constantly increasing increment past Bed Biver 
Landing, and so enlarge the channel at that point. When all these 
operations have been completed, then the closure of Old Biver should 
be made. Meanwhile, and until the Plaquemine Canal is available, 
Old Biver should, if possible, be kept open by dredging, as at present, 
and ultimately tue dam in Bed Biver and the sills in the Atchafalaya 
should be removed. 

Bespectfnlly submitted. 

Chas. B. Suter, 
Lieut Col, of Engineersj U, 8. A. 
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Appendix I. 

PAPER BY UEUT. COL. CHARLES R. SUTER, CORPS OF ENGINEERS, ON EFFECTS OF 
RICENT LEVEE CONSTRUCTION, WITH SUGGESTIONS FOR THE RELIEF OF LOWER 
LOUISIANA FROM EXCESSIVE FLOOD HEIGHTS. 

St. Louis, Mo., November ?, 1894, 

General: Tbe great progress jnade of late years in levee coDstrnction, coupled 
with the probability tbat ia a few years the system will be substantially completed, 
has naturally aroused much interest throughout tbe whole valley of the Lower Mis- 
sissippi. Tbe increased flood heights due to this artificial restraint, although fully 
expected and predicted beforehand, have nevertheless ci*eated much anxiety among 
those persons who are personally interested in the matter, and have aroused much 
apprehension as to what the final outcome will be. This feeling is by no means con- 
fined to ignorant persons, professional alarmists and cranks, but affects also so many 
prsons of intelligence and influential position, that some expression of this feeling 
in tbe shape of adverse legislation is much to be apprehended. This being the case 
it seems to me to be the imperative duty of the Commission to prepare for such a con- 
tingency beforehand and to avert it if possible by such action or statement of facts 
^ will serve in some measure to relieve the public mind. Although the full measure 
of results can not perhaps be safely predicted as yet, still the facts now in our pos- 
^^ion, or easily obtainable, should enable us to indicate the effects already produced, 
^.th good and bad, and the probabilities of the future. As a contribution toward 
^his end I submit the following paper^ which, although mainly devoted to the special 
^*se of lower Louisiana, still, nevertheless, of necessity, touches more or less on the 
^Qeral features of the problem. 

^D the early discussion of the levee problem very wide divergencies of opinion are 

^ b« noted as to the probable height of floods with a completely restrained river. On 

^Qe one hand, the assumption of an unchangeable section gave estimates of extra- 

o^dinary elevations, while on the other an exaggerated opinion of the adjustability 

^^ t>he river bed led to an expectation of depression rather than of elevation. As 

^Osl in such cases the truth is now seen to lie between these extremes. The river 

T^^l^ is not fixed, but does adjust itself to. new conditions, although this adjustment 

'^^S iiires time. Wherever the levees have been carried along bjisins heretofore open, 

* Considerable elevation of flood heights has been noted, out also a very decided 

^ l^rgement of section, as evidenced by the depression of the low- water plane. 

/J^«^«re levee construction has taken place on both, sides of the river, as from the 

J ^^^th of White River to Vicksburg, both these effects are very marked. As the 

T^^^'ering of the low-water plane is still progressing at a quite rapid rate, while the 

T^^i^ease in flood heights is relatively much lower, it seems reasonable to infer tbat 

r^^^ increase in elevation will soon cease, and may in time be followed by a decline 

'! '^Jie enlargement of section continues. In a general way it has been shown that 

^^ large increase of flood height has been mainly confined to intermediate points 

*^^^mg the great swamp basins; at the lower ends of these basins it has been slight, 

^ ^^r instance at Vicksburg. The only feature of uncertainty which now remains 



I .^s to the effect of leveeing the St. Francis Basin. That this will increase flood 
^J^^^hts at Memphis, and all points above there, seems certain, but so far as concerns 
f^^ river below Helena there is this much to be said. All the water which reaches 
^^ main stream above the junction of White River now passes Helena between levees 
fJ^ ^^ hence has probably produced its maximum effect. There seems little reason for 
^'^ ■ diking that the height reached in 1886 will be much exceeded by any such floods 
*^ heretofore experienced. 

^^s a general proposition it may, I think, be safely asserted that, in the case of riv- 

^5"^^ like the Mississippi, the bed represents the result of the work expended upon 

'^- Now this work is at its maximum at some period of the flood season, and the 

PM^^^t frequent or habituaUy recurring maximum probably fixes the dimensions of 

~^^ channel. In the case of very exceptional floods, and generally when they are 

'**^'«^trained, tbe effect produced is probably not commensurate with their volume, 

^^^ may under certain conditionsbe deleterious rather than beneficial. In the case 

®* «an entirely unleveed river the mean height of bank would most likely be the 

P^^^nt of maximum effect, and as this bank is artificially raised by levees, so we should 

**^^^^ for a corresponding elevation of the point mentioned, a resulting increase of 

T^^vk, and a general enlargement of the cnannel. That this is true we have posi- 

^v^j evidence. The construction of the Upper Yazoo levees has depressed the low- 

^^ter plane at Helena and Mhoon Landing about 2 feet, the closure of the Upper 

J^^^iMas basin has depressed the low-water plane between White River and Vicksburg 

^t^m 2 to 4 feet, ana this means enlargement of river section. Reasoning backward 

^^^Hn these facts, we should infer that the removal of levee restraint would in time 

ENG 95 229 
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restore the old conditions. In other words, we may accept as a fact that the river 
bed is adjusted to meet the most frequently recurring maximum requirements 

Below the great swamp basins we find lower Louisiana where, although the con- 
ditions are somewhat different, the results have been analagous. Although the river 
throughout this portion of its course has been more or less completely leveed for 
nearly a century, yet, owing to its peculiar situation, it has never received the full 
volume of the river's flow. A considerable portion of this hus always escaped 
through the Atchafalaya country, and of the balance all beyond a certain amount 
has escaped over the banks and through breaks in the levees between Red River and 
the Gulf. The channel formed, while of wonderful efficiency, has still only been 
a4JnBted to this comparatively small volume and any increase in discharge must 
involve increase in flood height, at least until readjustment of channel capacity has 
been attained. That such readjustment is taking place no one can doubt; the evi- 
dence given by increased caving of banks is too apparent to be overlooked, but the 
information obtained at other points by a study of the movement of the low-water 
plane is not so easily obtained on this portion of the river, although in time it will 

Erobably become apparent. Meanwhile the steady increase in flood heights, the 
igher grades of levees required, the disastrous effects of crevasses which have 
occurred, and the prospect of all these evils being still further increased as the 
amount of water coming from above becomes greater, have naturally alarmed the 
people and raised doubts as to the possibility, not to say the advisability, of placing 
further reliance on levees alone as a means of protection . As migh t naturally have been 
expected, the public mind has at once reverted to the ever-popular theory of outlets, 
and in some shape or form this is the remedy that apparently now meets with most 
general favor. To my mind no more suicidal policy could be adopted, and so strongly 
do I feel the necessity of emphasizing this view that I trust I may be pardoned some 
further discussion of this rather hackneyed subject. I suppose that no one now doubts 
that the complete leveeing of the river from Cairo down will in the near future 
be an accomplished fact, and that volumes of discharge of magnitude never before 
experienced must be expected and provided for in lower Louisiana. The sole ques- 
tion to be answered is, How can this best be donef ' Shall it be by complete restraint, 
or bv partial restraint only, or by no restraint at all f It seems to me that the experience 
of the last forty or fifty years during which the system of partial restraint has been 
tried most thoroughly should be conclusive on that point. Every great flood on 
record has deluged and devastated large portions of the State, the loss in direct dam- 
ages alone amounting to sums that would have paid for a perfect levee system many 
times over, while the indirect damages to the people and to the general prosperity 
of the Slate are beyond computation. If, as has heretofore been the policy of this 
Commission, the system of compleJ;e restraint is to be followed, then it should be 
done thoroughly and efiectively, and should be directed solely with a view to obtain 
ultimately the best conditions possible. No better way can be devised than to 
improve the carrying capacity of the channel. This is already good, though, as I 
have before stated in this paper, it has never had the chance to attain its possible 
maximum, owing to the habitually small discharge that has reached it. That this 
question of carrying capacity is the all-important one a moment's reflection should 
show. A variation in discharere from 200,000 to 1,000,000 cubic feet per second pro- 
duces an oscillation in gauge height of 30 feet at Red River Landing, and somewhat 
more at other points higher up the river. At CarroUton the corresponding oscilla- 
tion is only 15 feet, and at the Forts only 3 or 4 feet. What is the reason for t^is 
great difference f Obviousljr it is the difl'erence in efficiency of section and that alone. 
Therefore, by increasing this efficiency we provide most surely not only for the floods, 
which we must expect, but also for those which we may anticipate as possible. No 
better preparation can be made for the exceptional floods than by passine the habit- 
ual ones at as low a level as possible. Such margin of safety as may be given on this 
portion of the river corresponds to from two to three times the same amount on the 
portion above. The surest way, in my opinion, to g^ve the greatest possible factor 
of safety to lower Louisiana is to habitually send down through the channel and 
under complete restraint the largest possible volume of discharge, so as to increase 
to the utmost extent the carrying capacity of the channel. That this will be attended 
with temporary inconveniences 1 do not doubt, but the ultimate result will be anre 
and also the best possible. Anything less than a thorough treatment, any dallying 
with outlet or kindred theories, will mean failure and the infliction of disaster to 
which those of the past will seem insignificant. 

The outlet theory in somewhat modified shape has apparently found some ff^vo^ of 
late even among engineers and others who reject the more radical measures which 
have been from time to time proposed. I allude more particularly to partial outlets 
or high-water wasteweirs, and to what might be called temporary outlets or arti- 
ficial crevasses. My own study of the subject has convinced me that an outlet is an 
outlet under whatever name it be disguised, that the badness of its effects is only a 
question of degree, and that it is merely a question of time before the fall measore 
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of its evil conseqnences will be assured. In attemptin/j; to form opinions on this 
sabject much time and labor has been devoted to souudiug in the vicinity of crevasses 
to determine what changes in the bottom may have taken place through their ftilu- 
ence. The results are reported to be contradictory and generally unsatisfactory. 
This of itself proves nothing. The deterioration of channel capacity, if such exists, 
extends over long reaches of the river, and is not likely to be revealed by a few 
sonndingsin the immediate neighborhood of a crevasse, even if soundings in depths 
of water such as are met with in this portion of the river could be entirely depended 
on. The surface of the water is, however, always accessible and is capable of fur- 
nishing ns all the information we need. 

Slope of water surface indicates resistance to flow, and any change in this slope for 
equal discharges means variation of resistance to flow between the poiuts compared. • 
If, therefore, we take some one gauge as a standard and establish its relation for 
equal discharges with other gauges below,- we secure a lino of reference from which 
mctual variations in the slopes between the various points can be measured, and their 
meaning interpreted. Discharge remaining the same, a relative diminution of ^auge 
height at any point means increased discharging capacity or efficiency of section at 
that point, while relative increase of gauge height means decreased efficiency or dis- 
charging capacity. Profiles obtained from these relations furnish us standards with 
whicn the actual profiles may at any time bo compared, thus enajbliug us to detect 
may change in regimen over long sections of the river; The manner of constructing 
these gauge relations has been fully explained in previous papers. I will merely 
add here that the section of river below Red River Landing is peculiarly favorable 
to this study, the gauges being numerous and close together, the discharge habitually 
constant and the various conditions of regimen remarkably stable. 

PI. I shows these gauge relations between Red River Landing-CarroUton, and 
Red River Landing-Baton Rouge for 1874 and most of the subs6(iuent years to 
include 1893, from an elevation of 30 feet on the Red River Landing gauge to the 
maximum heights attained, and is given here mainly to show the eflect of crevasses. 

In 1874 numerous crevasses occurred, and of these the great breaks at Bonnet 
CarnS and Mor^anza were left open for many years. We have, therefore, here a per- 
fect example ot a partial outlet or high-water wasteweir, as neither of these crevasses 
discharged water to any great extent below the level of the natural bank. Referring 
to the plate, it will be noted thatthe immediate effect of these crevasses was to estab- 
lish a new line of relation with Red River, which is given by the falling stage obser- 
vations of 1874. Now, if the theory be correct, that taking ofi* the top of a flood by 
snch high-water wasteweirs can be done without detriment to the channel, then this 
second gauge relation should have held good during the whole period while these 
breaks were open, or for the rising stages at least. As a fact we find that such waa 
the case for only a very short time — the measure of relief for difterent gauge heights 
being given herewith in tabular form for both Baton Rouge and Carrollton for 1874, 
1876, 1880, and 1882. This measure of relief is always estimated from the rising 
sta^jge of 1874. (See Table I.) Bearing in mind that in 1882 other crevasses occurred 
to increase the efi*ect of the two large ones at the highest and also for the falling 
stage, we find that for the rising stage the relief aflbrded in 1874 of 3.2 and 2.9 feet 
at Carrollton for stages at Red River Landing of 45 and 35 feet, respectively, had 
diminished in 1882 to 1.4 and 0.7 feet, respectively. At Baton Rouge the correspond- 
ing figures for 1874 are 3.6 and 2.5 feet, for 1882, 1.4 and 0.5 feet. The full series 
of relations show a progressive change, and that for stages below 40 feet on the 
Red River Landing gauge the channel had so deteriorated that the relief afforded by 
these great high-water wasteweirs had practically disappeared, and that even above 
that stage, at 44 and 45 feet, only about one-third of the original effect remained 
operative. I can not imagine a more striking object lesson than this, and further 
comment seems uncalled for. 

As regards temporary outlets or artificial crevasses, the great objection, apart from 
the general question of practicability, is that they would deplete the flow of the 
river and retard, if not prevent, the increase of channel efficiency which I deem so 
vitally essential. As a measure of relief they would do no more nor less than cre- 
vasses that take phice naturally, and with the history of these we are pretty familiar. 
The table appended gives the lowering due to various large crevasses that have 
o<M;urred since 1883 at various points below Red River, and their location, as well as 
that of the various gauges. (See Table II.) From this table it will be seen that the 
opstreani effect of even very large crevasses soon dies out, and that any openings 
within practicable distances of Lakes Poncliartrain and Borgne — in other words, in 
the immediate vicinity of New Orleans — would afford very little relief above College 
Point or Donaldsonville. As to their ultimate effect on the channel, I have no doubt 
it would be bad, as that of all other crevasses has been. 

Referring again to the gauge relations shown on PI. I, we can, I think, get some 
farUier information as to the effects of crevasses on channel efficiency, even when 
these crevasses are closed as soon as the flood has subsided. It will be noted by com- 
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panng the standard line common to all tbe diagrams with the line of actual gauge 
relations that in all the years of great floods there is a marked deviation in the direc- 
tion or increased gauge heights at a stage corresponding to 30 feet on the Red River 
Landing gauge. This is probably due to the resistance offered by the fill-back which 
we know occurs in passing from high to low water substautially every year and the 
removal of which requires work. As the river rises to flood stage tliis effect should 
and does diminish by scour, but in cases of unusual levee restraint it is supplemented 
by increased heights due to increase of discharge over that habitually carried. This 
latter effect would probably become apparent somewhere between 40 and 45 feet on 
the Red River Lanaing gauge, the range within which the great crevasses have gen- 
erally occurred. Shoula the next year bring another great flood, we should expect 
the same phenomena to be repeated, but on a lessening scale, due to the enlarged 
channel capacity resulting from increased levee restraint and measurably propor- 
tional thereto. If, however, a large crevasse had occurred near enough to any gau^ 
to materially affect the channel in that vicinity, we should look for its effect in 
increased gauge readings during the rise of the succeeding year. All these points 
are very clearl^' brought out by a study of the floods of 1890, 1891, 1892, and 1893. As 
an effect of the great discharge in 1890, when the Carrollton gauge stood for some 
time at the elevation of 16 feet, the highest reading then known, the channel capacity 
must have been very materially increased, as is shown by the subsequent flood of 1891. 
The filling up, due to the " Nita '' crevasse, probably accounts for the readings from 31 
to 35 feet, Red River Landing gft^ROy which are higher than those of 1890. The Ames 
crevasse occurred during this flood and was only a couple of miles below the Carroll- 
ton gauge. Its deteriorating effect on the channel in that vicinity is very well shown 
in the flood of 1892, which oas markedly high elevations up to about 41 feet on the 
Red River Landing gauge. That this effect was local is evident by a comparison with 
« Baton Rouge during the same period. The flood of 1891 reached the same height at 
Carrollton as the flood of 1890; that of 1892 was 1.2 feet higher, and its effect on the 
channel is well illustrated in 1893, where the divergence trom the standard is very 
much less than before. At about 43 feet on the Red River Landing gauge the effects 
of increased volume begin to show, the heij^ht finally reached at Carrollton being 17.4 
feet, at which time the Rescue crevasse checked the rise. There has been no flood 
since 1893, so that we can not tell what the final resulthas been, but, so far as the infor- 
mation at our command goes, it shows that a steady inrprovement in channel capacity 
and a decrease in all, except extreme, flood heights, has followed increased, levee 
restraint, and that the effect of even temporarily open crevasses is, locally at least, 
extremely bad. 

There is, however, another method of reducing flood heights in lower Louisiana, 
which, to my mind, holds out great promise of success, while at the same time avoid- 
ing the evil conseqnences which 1 apprehend from such measures as I have already 
discussed. I allude to the closure of Old River and the complete divorce of the Red 
River system from the Mississippi. Long studv of the subject has convinced me 
that the gauge height at Red River Landing is the controlling factor in all floods in 
lower Louisiana. The relations between this gauge and those below, more especially 
the one at Carrollton, have remained substantially unchanged for over forty years, 
and seem to establish beyond question that any change in the gauge heights at Red 
River Landing wiirbe followed by proportional changes below. My opinion, there- 
fore is, that this is the point, and the only one, at which we may obtain subtsantisd 
relief. 

In a previous paper I called attention to the abnormal gauge heights frequently 
noted at the mouths of tributaries when these latter were discharging into tne Mis- 
sissippi, and also to the fact that these abnormal heights, or as I have designated 
them, '' changes of plane," at the mouth of Red River were out of all reason when 
compared with the actual measured increments. Further study of the subject 
has substantially confirmed these views, while I believe it enables me to give a rea- 
sonable explanation of this apparent paradox. 

I assume that any given discnarge entering the head of the delta at Cairo will pass 
down the stream at such height- on the various gauges as the local conditions of 
regimen may demand, and will occupy such a channel as habitual recurrence of sim- 
ilar conditions has adjusted to its requirements. At some point along its course a 
body of water of greater or less magnitude is suddenly added to the vcilume of dis- 
charge. What will be the effect f The velocity of the moving water will be checked 
as by the interposition of any other obstruction and the surtace will rise at least to 
such gauge height as corresponds to the increased discharge now taking place. But 
will it sto|> there f I can not think that it will unless we are prepared to concede 
the possibility of an almost instantaneous readjustment of regimen. On the con- 
trary an abnormal gauge height will result, depending in amount on the extent of the 
disturbance and the amount of preparation in channel capacity for such a contin- 
gency. Now this phenomenon takes place at the mouths of all tributaries, but ftom 
\he circumstances of the case wo should expect a greater efiect at those places where 
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the influx of incremeBt is only occasional than attbose where it is habitual. Tak- 
fng this view of the matter, we may divide the large tributaries below the Ohio into 
two classes and designate them as habitual and occasional tributaries. To the latter 
class belong the St. Francis^and Yazoo. Their normul discharge is very smaU» their 
floods are small and infrequent, and only due to heavy rains over their comparatively 
small basins. But they are liable to discharge at irregular intervals enormous 
volumes of water which has reached them by overflow from the Mississippi itself. 
White and Arkansas, considered as one stream, is, on the contrary, an habitual trib- 
utary. While its low-water discharge is small its flood contribution is quite large 
and recurs with sensible regularity. Finally, Red River has long since ceased to be 
an habitual tributarv and has passed into the occasional class. 

1 will now proceed to show that the efiects mentioned do actually occur in the 
manner stated. PI. II gives profiles at the month of White River at times when the 
tributary increment was known, and PI. Ill gives similar profiles at Red River 
Landing. Tables III and IV give the main results in tabular form. Referring to 
PL II, I wish to call attention to the distinct depression in the low-water profl4e at 
the mouth of White River and for some distance below. This is undoubtedly due 
to the habitual effect of the tributary, and shows that the channel below the junc- 
tion has been substantially enlarged. Nothing of this kind is shown at Red River 
Landing. Taking the effects of various increments in increasing gauge heights, we 
see that those at Red River Landing are very much the larger. F«>r instance, at the 
mouth of White River an increment of 82,000 cubic feet pri^uced a nse of 3 feet, the 
Helena gauge remaining unchanged at 15.2 feet, while at Red River Landing a 
change nora 13,000 cubic feet outflow to 67,000 cubic feet inflow, or 80,000 cubic tset 
in all, produced a rise of 5.3 feet, the Vicksburg gau^e remaining unchanged at 15.6 
feet. The most striking effect, however, is shown in the slopes above Red River 
Landing. Even these small increments show a distinct backing up to Natchez and St. 
Joseph, while in the case of White River they are barely percefitible at Sunflower 
Landing, the next gauge above. At higher stages the same thin^ is noted. On PI. II 
high-water profiles at the mouth of White River for the great-flood years are given. 
They show no appreciable backing up ftom the mouth of White River, although 
the increment there was large — from 400,000 to 600,000 cubic feet per second at least. 
PI. Ill ffives high-water profiles for Red River I^anding both before and during 
return now and for as nearly as possible the saine Vicksburg heights. Here we see 
that the backing-up effect is very marked both at Natchez and St. Joseph. PI. IV 
gives similar profiles for the Yazoo and St. Francis; that is, profiles taken before and 
during return flow. Both show the same feature of extensive backing-up effect, 
thougn not to the same extent as at Red River Landing. These illustrations are, 1 
think, sufficient to sustain my idea that the gau^e heights reached at the mouths of 
these occasional tributaries are abnormally high and considerably greater than 
would be given by the same amount of water flowing down the channel. This ques- 
tion more especially concerns high water, the period when the tributary increment 
is largest and most destructive in its effects. As far as the Yazoo and St. Francis are 
concerned, the difficulty can be practicallymet, and to a certain extent has been met by 
leveeing in their basins. In the case of Ked River this is not possible, for, althougn 
the return flow from crevasses might be eliminated, the floods from "Red River itself 
could not, and these are generally of considerable volume and most frequently occur 
on the very top of the flood at Red River Landing. The complete closure of Old 
River is the only possible solution of the problem, and to my mind the only proper one. 

In all discussion of the complicated situation at the mouth of Red River it seems 
to have been generally assumed that the Atchafalaya is of the greatest possible 
value as an outlet during flood stages, and that in fact the salvation of lower Louisi- 
ana depends on keeping it open. Now, that the Atchafalaya does carry a large vol- 
ume of water during high stages of the Mississippi is of course undeniable, but that 
it is at such times an outlet from the Mississippi is as a rule not true. Certainly, in 
all recent flood years at least, not a single cubic foot of water has been taken from 
the Mississippi by this so-called outlet except at low or comparatively unimportant 
atages. On the contrary, at the time when relief was most urgently needed there 
has invariably been an immense flow into the Mississippi, and it is this which has 
given the great flood heights noted at Red River Landing. PI. V shows the Vicks- 
burg and Red River Landing hydrographs for 1882, 1890, 1891, 1892, and 1893. On 
this plate the hydrographs for Barbres Landing, at the head of the Atchafalaya, are 
also shown. They are platted to the same dates as Red River Landing and are 
reduced to the same zero, so that they give at any time the slope between the gauges. 
If Barbres gauge is the higher then the slope is toward the Mississippi and the water 
must be flowing toward that stream ; if, on the contrary, Red River Landing is the 
highest then the slope and flow must be toward the Atchafalaya. Now^ in the flood 
of 1882 the diagram shows that the flow was from the Atchafalaya and into the Mis- 
aiaaippi from January 25 to some date after August 20, the crest of the Mississippi 
flood naving occurred on March 27. In other words, this remarkable outlet worked 
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the wrong way for over six months, including the entire period when it was most 
desirable that it should aftbrd relief. In 1890 the same thing ocpurred for over four 
months, in 1891 for three months, in 1892 and 1893 for over three months. This is 
certainly a rather i>oor showing for the efficiency an4 value of the Atchafkiaya as 
an outlet for the Mississippi. It is of course true that a considerable portion of the 
high-water flow into the Mississippi at Old River at such times is crevasse water 
from above, but it must not be forgotten that Red River itself is capable of produc- 
ing tremendous effects without any assistance of this kind. I myself have seen the 
banks of Red River deeply submerged from the Landing to the confluence of the 
Black, including the most of Tumbulls Island^ by a flood m Red River alone. There 
had been no crevasses and the Mississippi was not within 10 feet of the top of its 
banks. On this occasion the Ouachita was backed up as far as Camden and its 
banks were deeply submerged. Again, in 1890, long before any crevasse water could 
have reached Old River, PI. V shows a strong outflow into the Mississippi, which 
had already reached a 45-foot stage. This was solely due to a flood in Red River. 
(See the hydrographs on PI. VI.) In every case of a great flood in the Mississippi 
the evidence shows that a flood from Red River has coincided with the maximum 
gauge heights at Red River Landing and was doubtless largely instrumental in 
causing them. The baneful effect of this high-stage inflow can hardly be overesti- 
mated. PI. Ill shows by a comparison of profiles in 1893 before and during inflow, 
and for the same reading at Vicksburg, that the extra gauge height due to the inflow 
amounted to nearly 7 feet at Red River Landing. In other words, about that much 
relief would have been given to the whole of lower Louisiana if Old River had been 
closed. With such facts before us further argument seems superfluous. 

To show this matter still more clearly, however, PI. IX has been prepared. This 
plate shows the profile from Vfcksburg to Carrollton for a stage at Vicksburg in 
1893 within one-tenth of a foot of the maximum and at a time when there was 
neither inflow nor outflow at Red River Landing (marked No. 1 ). The profile marked 
No. 2 gives the corresponding heights for the maximum reding at Red River Land- 
ing and profile No. 3 gives the correction necessary to eliminate the eftect of the 
R^cue crevasse, which had occurred three days before. It will be noted that the 
Vicksburg jB^ange had meanwhile fallen 3.6 feet from its height on profile No. 1. To 
allow for this profile No. 4 has been constructed by diminishing the heights on profile 
No. 1 by amounts equivalent for each gauge to 3.6 feet at Vicksburg.* This should give 
very closely the profile that would have been found at this time had Old River been 
closed, and the differences in gauge heights between this and profiles Nos. 2 and 3 
should give the maximum efi'ects of the increment from Red Kiver. These values 
are tabulated on the diagram. 

The eflectual closure of the Tensas front will probably diminish to some extent 
the amount of the increment at Red River Landing and will also probably increase 
the length of the period during which the Atchafiuaya may act as an outlet to the 
Mississippi. But will this be an advantage f To my mind it certainly will not. 
The evidence already brought forward in the case of the Morg^nza and Bonnet 
Carr^ crevasses justifies the inference that the channel below Red River Landing 
has already been deteriorated by this outlet and that any increase in its efficiency 
will lead to still further deterioration. This is certainly not the preparation for 
great floods which I deem indispensable, and in any case it must not be forgotten 
that the occurrence of crevasses in the Tensas front is a contingency which can not 
be absolutely guarded against. Should such occur the deteriorated channel below 
would give greater gauge heights than even those with which we are upw familiar. 

If Old River be closed and the Tensas levees held, the whole volume of discharge 
must pass Red River Landing in the channel, and the question then arises, What 
height of gauge must be expected for such floods as we are likely to experiencef 
For those of recent years I think a reasonably accurate estimate can be made. On 
PL III a number of profiles marked ''normal" have been made for various years. 
The gauge readings are taken for as high stages as could be found when there was 
neither outflow nor inflow at Old River, as indicated by the Barbres and Red River 
Landing gauges. These should therefore show fairly well the true high-water 
slopes between Vicksburg and Red River Landing for the diHcharges which caused 
the respective Vicksburg gauge heights. One of these, in 1893, starts at Vicksburg 
at an elevation of 48.2 feet, or within a tenth of the highest reading for that year, 
and the others are for quite high gauge readings. They are sensibly parallel and 
serve to corroborat-e the results obtained by the method of gauge relations by which 
the probable extreme heights herewith given have been deduced. PI. VII shows 
the upper portion of the gauge relations for "Mouth of White River- Vicksburg'' 
and '' Vicksburg-Red River Landing/^ together with the lines used in computing the 
probable heights for 1890, 1891, 1892, and 1893. With regard to these relations Uiere 
IS this much to be said: Those between Vicksburg and Red River Landing are 

• See Table VII. 
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Erobably entirely reliable, as bat little change of regimen could have occurred 
etween theae points at the time selected. From White River to Vicksbui^g the 
degree of reliability depends on the greater or less amount of possible variation in 
re^men due to crevasses, and more especially to return flow from the Yazoo. For 
this reason the relations for 1891, 1892, and 1893 are probably more reliable than that 
for 1890, and that for 1893 is probably the most reliable of the four. In all th^se cases 
the falling stage is necessarily largely conjectural, but is of comparatively small 
importance. The probable heights of all the four floods both for Red River Landing 
and Vicksburg, under the condition that all levees had been held aud Old River 
closed, are shown on PI. V in contrast with the actual elevations. The actual and 
computed maxima are given for Yicksburg, Red River Landing, and CarroUton in 
Table VI. 

With regard to the probable eflects herein noted, it is further to be said that they 
are believed to be quite on the safe side, as no account is taken of the lowering of 
the plane of flow wnich will undoubtedly follow the increase of discharge between 
Vicksburg and Rod River Landing. To form some idea of this probable eflect I 
invite attention to Plate VIII, which shows CTaphically the effects produced by the 
increased restraint between mouth of White River aud Vicksburg due to the exten- 
sive levee building along the upper Tensas. Profiles are given lor 1882, 1883, 1890, 
1891, 1892, and 1893 for equal heights on month of White River gauge, and at two 
different elevations, viz, 10 and 47.5 feet, this latter elevation being anterior to any 
levee breaks in the later years designated, while the former is so chosen as to elimi- 
nate the local effect of bars, and also to enable more years to be included in the 
study. Profiles of extreme high aud extreme low stages for these years are also 
l^ven. The noticeable features are the great and progressive lowering of the low- 
water plane, and the slower rise of the high-water plane, which culminated in 1892 
and showed a marked recession in 1893, the year of greatest restraint. It is evident 
that these results are not yet fully worked out, but they point distinctly to lesser 
Ihtare gauge heights at Vicksburg relatively to the mouth of White River. The 
same results maybe expected to follow at Red River Landing if Old River is closed: 
that is, the Red River Landing heights should decrease relatively to Vicksburg, and 
f these latter are decreased relatively to White River a still further reduction at 
Red River Landing may be expected. This would mean still greater relief for lower 
Louisiana. 

To sum up, it seems probable that the closure of Old River and the complete divorce 
of the Mississippi from the Red River system would bring about the following 
advantageous results : 

First. The deleterious effect of the Atchafalaya outlet would be done away with. 

Second. The floods of Red River would be kept out of the Mississippi, as also the 
return flow from possible Tensas Basin crevasses. 

Third. The extreme flood heights at Red River Landing and all points below would 
be materially reduced. 

Fourth. Tae increased channel discharge would give increased channel capacity 
throughout lower Louisiana, with consequent greater factor of safety against occa- 
aional floods of unusual magnitude. 

Against these advantages and their very great pecuniary value there is only to be 
set the comparatively small disadvantage of a more circuitous rcyite for Red River 
commerce, as I take for granted that in such ease the Plaquemme or some other 
artificial route would have to*be used. Even this disadvantage. If sucn it be, would 
only aj^ply at medium and high stages, for I do not think that there is any great 
probability of ever establishing reliable low- water navigation through Old River. 
*Very respectfully, your obedient servant, 

Chas. R. Sutbr, 
Lieut, Col. of Engineersj Member Miaeieeippi Biver Commission. 

Gen. C. B.-COMSTOCK, 

Corps of Engineers, United States Army, 

President Mississippi Biver Commission, 
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30.1 
32.3 
33.0 


Fall- 
ing. 


35 
40 
44 

45 


27.0 
30.6 
P.4.1 
85.1 


♦24.5 

*28.1 

30.9 

3L5 


25.9 
29.6 
32.5 
83.1 


26.9 
30.3 
33.1 


26.5 
30.0 
32.8 
33.7 


2.5 
2.5 
3.2 

•AH 


LI 
1.0 
L6 
2-0 


0.3 
0.1 
0.9 












i ■"! 



1882. 



Risins. 



0.5 
0.6 
L3 
L4 



Red 






Equivalent Carrollton stages. 






River 
Land- 


1874. 


1876. 


1880. 


1882. 


ing 
stages. 


Rising. 


Fall- 
ing. 


Rising. 


Fall- 
ing. 


Rising. 


Fall- 
ing. 



n.i 

12.9 
14.0 


Rising. 


Fall- 
ing. 


35 
40 
44 
45 


11.9 
13.2 
15.1 
15.5 


*9.0 
*10.6 

n.9 

12.3 


9.9 
11.3 

n.9 

12.3 


9.7 
10.7 
12. « 
12.3 


11.4 
13.2 
14.2 


1L2 
12.8 
13.9 
14.1 


10.7 
12.1 
13.1 
13.5 









Relief from outflow. 



1874. 

Fall- 
ing. 

2.9 
2.6 
3.2 
3.2 



lft76. 


1880. 


Rising. 


Rising. 


2.0 
L9 
3.2 
3.2 


0.5 
0.0 
0.9 



1882, 



Rising. 



0.7 
0.4 
L2 
1.4 



Estimated. 



Table II. — Lowering effect ofcrevaseee on gauges below Red River Landing, 



Gauges. 



Bayon Sara — 
Baton Rouge... 

Plaqneniine 

Donaldson ville 

College Point. . 

Carrollton 



Below 
Cairo. 



MiUs. 
799.5 
833.3 
853.5 
885.4 

903.0 

057.0 



1884. 



Davis 
and 
M or- 
ganza. 



1.0 
1.2 



1.9 
2.0 



1890. 



Nita. 



0.2 
1.4 
1.9 



8.5 
2.1 



1891. 



Ames. 



0.0 
0.1 
0.4 
0.9 

L3 

L9 



1892. 



Bel 
mout 

and 
Sarpy. 



0.3 
L5 
2.1 
2.8 

3.3 

2.5 



1893. 



Rescue. 



0.3 
1.0 
1.3 
1.6 

L4 

LI 



Location. 



Crevasses. 



Morgansa 

ReBcne . . . 

Nito 

Belmont . . 
5 Sarpy .... 
? Davis 

Ames 



Below 
Cairo. 



Miles. 

789 
874 
899 
908 
037 
942 
959 



♦Only approximate offects, as Morganza lowers the standard of reference, Re<l River Landing 
gauge. 

DISCHARGE OF CREVASSES BETWEEN RED RIVER LANDING AND CARROLLTON. 
♦, ^ AS OFFICIALLY REPORTED. 

Crevasses 1884: 

Morganza 211 

Davis 140 

Other crevasses .' 74 



Total 425 



Crevasses 1890: 

Morganza 178 

Nita 402 

Other crevasses 92 



Total 



Crevasses 1891 
Armes 



G72 



91 



Crevasses 1802: 

lielmont : 140 



Sarpy. 



116 

Other crevasses 39 

Total 296 



Crevasses 1893: 
Rescue 



131 



I 
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Tablb III. — Equivalent stages for profiles from Helena to Lake Providence, {See 

PL II.) 



BeleBA daien. 



Xov « 1884.. 
Dec 22 18S4. 
Jan 12 1885 
Jan. 16.1885. 
Maf 22. 1885 
Feb. 12 1885 
ISoY. 19, 1 



Month 
White 
River. 



If outh White 
Kjver date«.^ 




Arkansas 

City. 



15.6 
18.3 
38 6 
40.7 
34.7 
32.9 
25 7 



Greenville. 



14. 

16. 

35. 

36 

31, 

29.6 

23.3 



2 

5 

7 
3 



Lake Provi 
dence 



. ilucrementa 
of dis- 



charge.* 



11.6 


20 


13.4 


102 


31.6 


283 


33 3 


309 


28.5 


6U 


28 1 


199 


19.4 


J 25 



Feb 28. 1882... 
Mar. 31. 1890 .. 
Apr. 5. 1891 ... 
Jano I. \9af2 .. 
Iflay 29.1893.. 



Helena i Sunflower 



45.6 
47.7 
44.3 
44.5 
47.5 



140.9 
42.9 
^0.7 
41.6 
42.9 



Month 
White 
River. 



48 4 
60.4 
47.7 
49.3 
49.5 



Arkansas 
City. 



46.7 
48.7 
48.2 
49.9 
50.1 



t 



Greenville 



41.6 
42.8 
43.1 
44.2 
44.1 



LakeProv.^""«";f*« 



38.0 . 
39.5 K 
40.8 i 
41.8 I 
39.7 i. 



* Between Helena aod Arkansas City, from the 1881-85 observed discbarges, given in tbonsaoda of 
cabic R*«;t per (s«cun<l. 

1 Sho-w ata^en estimated from gauge relations. No readings at that time. 
« ^timat^l increment from Arkansas and White rivers. 
^ Takeo for creat of floods at mouth of White River. 

TA.BLK IV. — Equivalent stages, for profiles Vicksburg to Baton Rouge, (See PI. III.) 



VickAbarg 



Dec. 22. 1884.. 
Dec. 24. 1884.. 
Dec 29. 1884.. 
Dec. 31. 1884.. 
Mar. 3. 1885. . 
Mar. S, 1885.. 
Kow. 22, 1885. 

Jan. 23. 1882.. 
Mar. 9. 1890. . 
Apr. 29, 1892. 
Mav 20. 1883. 
Jane 28. 1882. 
Jnne24. 1R83. 
Maj7.1893... 



Vicka 
burg 



St. 
Joseph. 



14.8 
15.7 
14.5 
15.5 
24.7 
23.0 
23.2 

41.3 
46.9 
47.0 
48.2 
47.0 
44.6 
44.6 



Na^ 
ches. 



12.1 
13.0 
12.8 
14.1 
22.7 
21.1 
♦20.5 

38.5 
42.6 
42.8 
44.0 
43.8 
41.2 
40.4 



15.9 
16.6 
17.4 
18.9 
28.4 
26.8 
23.6 

40.2 
45.5 
45.9 
46.7 
47.8 
46.0 
43.6 



Red 
River 
Land- 
ing. 

15.2 
16.1 
19.4 
21.4 
31.3 
29.8 
21.8 

38.4 
43.4 
43.2 
44.0 
48.8 
47.7 
40.8 



Bayou 
Sara. 



'9.5 
*10.3 
* 13. r. 
'15.4 
*25.0 
♦23.5 
♦15.8 

*31.7 
36.8 
36.7 
37.5 
42.1 
41.4 
34.2 



Baton 
Rouge. 



10.5 
11.0 
14.0 
15.4 
24.0 
22.8 
15.5 

29.0 
34.0 
34.0 
34.6 
38.2 
37.8 
31.6 



Remarks. 



-15) 
—13 
+ 63| 
-f 67 
+ 99 
+97J 
—50 



Observed discharges in Old 
River, in thousands of cubic 
feet per second . — From t he 
Mississippi. +Toward the 
Mississippi. 

Computed ftiom slope in Old 
River. 

Normal profiles at time of change 
in Ola River from outlet to 
tributary. No inflow or outflow. 

Profiles of hieh water, showing 

efibcts of inflow. 
Before inflow. 



* Show stages estimate<l from gauge relations. No readings at that time. 

V. — Equivalent stages, for profiles, Memphis to Helena and Greenville to Vicks- 
burg. {See PI. IV.) 



Helena dates. 


Memphis. 


Mboons. 


Helena. 


Vicksburg dates.* 


Green, 
ville. 

41.3 
41.4 
41.0 
39.7 


T^ke 

Provi. 

dence. 

37.4 
38.3 
38.1 
88.4 


Vicka- 
burg. 


Mar. 1. 1882 

Mar- 9. 1882 

F<fb.25. 1884 

Mar. 0. 1884 

Mar. 15. 1890 

Mar. 29. 1880 


34.5 
35.0 
83.9 
34.1 
85.4 
35.3 


38.0 
39.8 
36.0 
38.9 
36.4 
38.5 


45.6 
47.2 
43.5 
47.0 
44.2 
47.7 
1 


Mar. 7. 1882 

I Mar. 20, 1882 

i Mar. 11, 18H4 

Mar. 25, 1884 


44.5 
48.7 
45.8 
49.0 



* Showing contrast before and during return flow. 
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Table VI. — Actual and deduced maximum stages at Vickaburg, Bed Eiver Landingj < 

CarroUton. 



Gaagea. 



ActuaJ hiffh water: 

Vickfloarg 

Red River Landing 

CarroUton 1 

Deduced for levees complete with Old River clotted 

Vicksburg* 

Red River Landing* 

CarroUton 1 



1890. 


1891. 


1892. 


49.0 


48.1 


48.4 


48.6 


4S.5 


48.8 


16.0 


16.0 


17.2 


SO. 4 


484 


50.0 


46; 4 


45.5 


45.5 


17.0 


16.3 


16.4 



18 



* For Vicksburg and Red Rivor Landiog. see PI. V. 

t CarroUton taken froni Red River Lauding stage on gauge relation of the year, see PI. I. 

Tablk VII. — Equivalent gauge ratioe, with time intervah, Cairo to CarroUton, 



Ratios equivalent to 1 foot on 
- standard gauge.* 



Standard gauge of reach. 



Location. 



Cairo. 



Helena 

Houth White River 

Vicksburg 

Red River Luiding 



Belmont 

New Madrid 

Cottonwood 

fulton 

Memphis 

Mlioous 

Helena 

SunHower 

Mouth White River 

Arkansas City 

Greenville 

Lake Providence 

Vicksburg 

St. Joseiih 

Natchez 

Red River Landing. 

Bay on Sara 

Baton Rouge 

Plaqnemine 

DonaldsonvlUe 

College Point 

Carrollton 



Ratio. 



Tin 
inter 

froi 
stand 



* Equivalent ratios are the normals within banks and are subject to further changes from 1 
effects, etc. 

SUPPLEMENT TO PAPER ON "EFFECTS OF RECENT LEVEE CONSTRUCTION," ET« 

8t. LouiSy Mo.) March 19, 189 

Colonel : I deaire to lay before the Commission certain facts and deductions tb 
from whicii supplement and emphasize the conclusions set forth in my pape 
November 7, 1894, which was submitted to the Commission at its last meeting. 

In describing the eifects of leve^ construction on channel enlargement, so f» 
observed, I stated that below Hed River this effect while evidently in progi 
was not yet descernible by the means employed elsewhere, viss, by a coraparisoi 
low-water profiles. Further examination of the subject shows that at medium stJ 
the effect is quite apparent, and that comparative profiles made for these sti 
enable its amount to be estimated. PI. A gives comparative profiles from 
River Landing to Carrollton for the years 1881 to 1894 and for various stages in t; 
years. It will be noted that the apparent maximum effect corresponds to abo^ 
23-foot stage at Red River; below a 10-foot stage there is but little apparent ch»3 
while above a 30-foot stage the recent profiles are the highest. At Baton Rouge 
maximum depression occurs, about 3 feet; at Carrollton 2^ feet is the maximum* 
will also be noted that this depression about equals the superelevation of re^ 
liigh waters, as shown by the profiles of extreme high stages which are given on 
«ame plate. At low stages the river surface is so near Gulf level that not oi 
further depression can be expected, and moreover winds and tides have then so ^i 
a.n influence that comparisons between different years are difficult. At the hifi 
stages increased restraint ^ives higher elevations for recent years, but, neverthel 
the channel enlargement is evidenced by the comparatively small superelevflt 



rer i^anaioK siage. ai £>au>n x^ouffe i»iie cuauKO la even greai;er ana more 
[f and it is also noticeable at Bayou Sara. In otner words, the Gulf influence 
nding farther up the river, and to higher stages, and this alone is sufficient 
if g^reat channel enlargement. A comparison of all the intermediate records 
that this change has progressed gradually with levee construction, but has 
ost marked in the recent years of great flood restraint. 

profiles submitted with my previous paper to illustrate the depression 6f 
lurfaoe at points between Wbite River and Vicksburg were of course based 
he assumption that at White River there had been no rise. This fact, how- 
is been called in question, and, in order to detinitely settle this important 
[submit PI. XII, on which profiles are platted from Cairo to Carrollton for 
^y and 18SK3, and also a table (No. Till) giving similar data for a number of 
rears. I have taken in this comparison only such periods, one in each year, 
^he gauges on the tribut-aries show that these streams were all quite low. 
f the changes alluded to are due to a rise of bed and water surface at White 
tbeD the corresponding gauge readings for points above should be lower Ihan 
ere before such change occurred. An examination of the plate and table 
^at for Memphis and all points above to include Cairo, they are higher, 
if anything, White River is lower than before. In any case, however, the 
ice is trifling, and I have preferred to assume that no chan$(e has occurred 
The readings for Mhoons, Helena, and Sunflower are lower, but comparisons 
airo and actual measurement at Helena show that these are real depressions 
»Te followed the construction of levees along the Yazoo and White Riv«r 

lese comparisons I have chosen an elevation of 10 feet at the mouth of White 
for reasons given in my previous paper, the most important one being to avoid 
Snenoe of the bars at very low stages. The profile shows that, even at the 
iboeen, their effect is not entirely eliminated, the high recent readings at New 
I being caused by the great bar at Harris, near Point Pleasant. (See Plate 

profiles on PI. XII show with much clearness the great changes in the river 
at have followed levee construction. Below Yicksourg the Waterproof Cut- 
tbably accounts for some of the depression shown at St. Joseph, but this same 
ice should have raised Natchez. As a lowering is, however, apparent at that 
although less in amount than above, it is evident that channel enlargement 
ken place there also, although Natchez is too much under the influence of Red 
for much change to be expected. Red River Landing apparently, like the 
of White River, is substantially unchanged. I have continued the profiles to 
Iton as a matter of general interest, although the stage is too** low to show 
)1 changes, as elsewhere explained in this paper. 

curious irregularities in the 1893 profile below Red River Landing are 
ited for by a storm then prevailing, according to a note on the published 
record, 
ill be noticed that at the mouths of the St. Francis and Yazoo great depres- 
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from Old River, would give lower Lonisiaua a security which it never has experi- 
enced, and probably can never hope to experience in any other way. 
Yerj' respectfully, your obedient servant, 

Chas. R. Suter, 
Lieut, Col. of EnginerrBy Member MissUsippi Eiver Commission. 

Lieut. Col. Geo. L. Gillespie, 

Corps of Engineers, United States Army, 

President Missi$sippi Mirer Commission, 



Table VIII. — Stages equivalent to the nearest lO-foot reading on the mouth White Riter 

gauge during the fall low- water periods of the tributaries. 



Mouth White Rivor dat«a. 



Mississippi Kiver: 

Cairo 

Bolinont 

New Madrid 

Cottonwood 

Fulton 

Memphis 

Mhoous 

Helena 

Sunflower 

Month White Kiver . 

Arkansas City 

Greenville 

Lake Providence 

Vicksburf^ 

St. Joseph 

Natchez 

Red River Landing.. 
Tributaries : 

Little Rook 

Clarendon 

Alexandria 




7 6 

8 .1 
7.0 
0.3 
C.6 
8.1 

I 6.4 

4. 2 I 5. 5 

♦4.8 :2.5 

^20.6 5^-1.0 



60 . 

m^m CO 

•COO 

H 
I* 



7.4 
8.1 
5.5 
4.1 
G.6 
4 5 
3.9 
8.8 
*8.0 

10.0 

7.6 
8.2 
6.0 
5.5 
6.5 
8.0 
6.4 

5.8 

6.8 

^-L4 



•tj 00 



•2 

5^ 



8.4 
8.0 
5.5 



10.0 

7.7 
8.3 
6.4 
4.0 



6.7 
7.4 

5.1 

G.2 

^— L8 



AS 



•32 



7.4 
7.3 
5.2 



6.3 

4.2 { 



6.8 
5.7 



8.0 



6.6 



10.0 

7.4 
7.1 
7.2 
5.1 



7.8 
6.0 

3.7 
6.2 

§-.7 



bs . 

s ^ 

I* 



6.4 
6.4 
5.9 
3.5 
6.2 
4.5 
2.7 
6.0 
6.9 

10.0 

5.9 
6.5 
4.5 
3.9 
1.3 
8.3 
4.8 



4.7 

6.5 

b .6 



6.8 
C.5 
6.2 
3.5 
7.3 
4.5 
2.1 
5.6 
6.7 



•aoo 



8.2 
7.5 
6.8 
4.4 
7.4 
4.6 
l.l 
5.6 
7.0 



10.0 .10.0 



6.0 
5.7 
3.6 
3.2 
1.9 
8.0 
5.4 

7.4 

7.2 

^ .8 



5.6 
5.1 
2.7 
2.7 
.6 
7.0 
5.9 

4.5 

6.8 

^-l.O 



•COD 



r 



tcbs 

S 9 



8.4 
7.0 
6.2 
5.0 
6.3 
3-7 
.4 
5.8 
6.9 

10.1 

5.8 
5.5 
2.5 
3.9 
.6 
7.5 
4-7 

4.5 

8.8 

^.6 



* Deduced from St. Louis Landing. 

t See Alexandria gauge. Increment from lower tributaries. 



1 Jacksonport gau^. 

^ Minus three-day mtermlH. 



Table IX,— Dates and stages at Red Ricer Landing of the beginning and end of periods 
of high stage inflow from Old River, as given by the fall between Rarbres and Red Rirer 
Landing gauges; also dates and stages of high waters and thejieriod of inflow before and 
after the crest of each flood at Red River Landing, 



Inflow begins. 



Tear. 



1881 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 




High water. 



Date. 



Apr. 7 
June 4 
Mar. 27 
Apr. 9 
Mar. 30 
Feb. 5 
May 31 
Apr. 8 
Apr. 30 
Feb. 12 
Apr. 23 
Apr. 30 
June 28 
June 26 
Apr. 6 



Stage. 



Inflow ends. Periods of inflow days. 



Date. 



May 8 
July 20 
Aug. 24 
July 
July 
Mar. 
July 
June 11 
June 15 
Mar. 
July 
June 19 
Sept. 13 
Sept 
June 10 




4 
14 



* See Old River discharges. t Inflow begins after high water at Red River Landing. 
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PLATES. 

I. Gauge relations, Hed River LaDdiDg-Batoi>Ronge and Red River Landing-Car- 

ronton. 
II. Profiles, Helena to Lake Providence, showing increment effects. 

III. Profiles, Vicksborg to Baton Rouge, showing increment effects. 

IV. Profiles, Greenville to Yicksbnrg and Memphis to Helena, showing increment 

effects. 
V. Flood hydrographs, .Yicksbnrg, Red itiver Landing, and Barbres Landing, 
with dednced stages. 
VI. Red River hydrograplis at Alexandria. 
VII. Gauge relations, Month White River-Yicksbnrg and Vicksburg-Red River 

Landing. 
VIII. Levee effects, Mouth White River to Vicksbnrg. 
IX. Profiles, Vicksburg to Carrollton, 1893, showing effects of high-water infiow 
at Red River Landing. 
X. Levee effects, Red River Landing to Carrollton, shown in contrasting profiles, 
1881-1894. 
XI. Gange relations, Red River Landing-CarroUton and Red River Landing- 
Baton Rouge, 1881-82 and 1893-94. 
XII. Comparative low- water profiles, Cairo to Carrollton, 1883, 1888, 1893. 
XIII. Gange relations, Cairo-New Madrid, fall of 1883 and 1893, showing low- water 
effect at New Madrid of Harris Bar, near Point Pleasant. 

TABULATIONS. 

I. Equivalent Baton Rouge and Carrollton stages, with relief from outflow, 1874 

to 1882. 
n. Lowering from crevasses, 1884, and 1890 to 1893. 

III. Equivalent stages for profiles, Helena to Lake Providence (see Plate II). 

IV. Equivalent stages for profiles, Vicksburg to Baton Rouge (see Plate III). 

V. Equivalent stages, Memphis to Helena and Greenville to Vicksburg (see plate 

IV). 
VI. Actual and deduced mazimiun stages, Vicksburg, Red River Landing, and 

Carrollton. 
VII. Equivalent gauge ratios, with time intervals, Cairo to Carrollton. 
VIII. Stages equivalent to the nearest 10-foot reading on the Mouth White River 
gauge during the fall low-water periods of the tributaries. 
IX. Dates and stages at Red River Landing of the beginning and end of periods 
of high-stage inflow from Old River, as given by the fkll between Barbres 
and Red River Landing gauges ; also dates and stages of high waters and the 
period of inflow before and after the crest of each flood at Red River Landing. 



Appendix 2. 

papkr by capt. c. mcd. town8end, corps of bnoineers, on the influence of 
the basins of the mississippi river on its flood heights. 

United States Engineer Office, 

Memphis, Tenn,, February 21 ^ 1895, 

Colonsl: I have been investigating the subject of the effects of recent levee con> 
stmction upon flood heights, and, though starting with the same data'employed by 
Colonel Suter in a paper read by him at the last meeting of the Commission, my 
oonclusioua differ from his materially. 

This question is worthy of most serious consideration by the members of the Com- 
mission, for if the deduction that the further extensiou of the levees of the Lower 
Teosaa levee district will lower flood heights at the head of the Atchafalaya Basin 
over 3 feet is correct, there should be a rcMjustment of levee allotments ; the recent 
transfer of $100,000 from the Lower to the Middle Tensas district is a serious mistake, 
and the allotments for the Atchafalaya district should be transferred to the Lower 
Teosaa district. 

The general pronosition, however, that while levee construction has heretofore 
asnally raised flood heights, its further extension will lower them at a particular 
locmlity, merits very careful analysis before acceptance. It is paradoxical, to say the 
least. I therefore submit the following upon the influence of the basins of the 
Mississippi River on its flood heights : 

There accompanies this paper blue prints of the hydrographs of the crests of floods 
at Cairo, Helena, the month of White Kiver, Vicksburg, and the mouth of Red River, 
for the years 1882« 1883, 1884, 1886, 1890, 1891, 1892, and 1893, During all these floods 
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the St. Francis Baain has been unprotected. lu 1882, 1883, and 1884 the levees of tbe 
Yazoo Basin offered slight- resistance to overflow. But they have been gradully 
strengthened nntil in 1892 and 18d3 they prevented any inflow into that basin above 
Eagle Lake, the end of the levee system. While the levees of the Tensas Basin have 
also been strengthened, they have broken during every flood. The datea of the 
various crevasses that have occurred in the third district since 1890 are also ahovn 
on the hydrographs. 

In discussing these hydro£[raphs I shall make use of Table VII of Colonel Sater's 
paper, which contains what is termed ^CMquivalent" or normal ffaage ratios from 
Cairo to Carrollton. I shall substitute in this paper the term ''mean" for ''eqaivalent" 
Equivalent or normal gauge ratios assumes tnat a definite relation exists between 
gauge and discharge. In a paper printed in the Report of the Commission for 1891, 
page 3417, is explained the difficulty experienced in graphically expressing by a 
simple^ curve the relation between the discharge and gange. The reason ^at snch wu 
the case is simply that discharge for the same gauge height varies considerably from 
time to time. If equal discharges accompany equal gange heights, the conditions 
accompanying the discharges must be the same. 

From a pipe constant discharges are obtained for the same head, because not only 
the cross-section always contains the same area, but the filaments of water most 
always follow the same lines. If the intexior of the pipe be roughened or the head 
reduced the discharge of the pipe will vary. 

Similarly in a river, for equal discharges for the same gauge heights, not only mart 
the area of the section remain constant, but the areas of section for long distances 
above and below it must remain unchanged, so that there will be the same resist- 
ance to flow in the two cases. It is also necessary that the force which produces tbe 
discharge shall create the same velocities. 

In a river flowing through an alluvial bed, none of these conditions ever exist; 
the areas of c*'oss-sectioa are continually varying; the resistance to flow constantly 
changes, and no two floods rise at the same rate and in the same manner. 

The following discharges, derived from the mean of three consecutive observations, 
afford excellent illustrations of this point : 

Wilsons Point — Lake Providence gauge reading f 41 feet. 




Date. 



1890 
1881 
]892 
1893 



Discbarge. 



1,220,000 
1,223,000 
1.350,000 
1,390,000 



Ke«ii 

velocity. 



5.4 
6.0 
6.1 



190,000 

2a 000 

215,000 
227,000 



Arkansas City gauge reading, 48 feet. 



Date. 



1890 
1891 
1892 
1893 



Discharge. 



* 1.185,000 
1,417,000 
1,563.000 
1,814,000 



Mean 
velocity. 



5.7 
5.9 
6.6 
5.3 




184.000 
210.000 
225,000 
252,000 



* One observation. 



At Wilsons Point the increased discharge for the same gauee heights hss been 
principally due to the increased area of cross-section. At Arkansas City tbe are* 
increases and discharge increases untU 1893, when, due to diminished velocity, t)he 
discharjge decreases. . 

The diminntion in discharge at Helena in recent years for the same height is ^ 
due to any increased resistance to flow, nor diminution of sectional area, bat to tl^ 
fact that there has been more water in the lower river to be driven to the Gulf, *^ 
less force at Cairo, due to less flood heights to do the work. There has been a l^'* 
of velocity. .^ * 

As an illustration of extreme variations m discharge, I note on PL ^J^ ^ 
Humphrevs and Abbot's report on the Mississippi River, discharges varying in ^ 
season from 740,000 cubic feet per second to 1,180,000, at 31 feet on the ColninDiiB 

gauge. - • i,tt 

A corollary from the foregoing results that equal discharge or equal gau^ °^^^^ 

»t a given station wiU not prodnoe equal gauge heights at a lower station on w9 



APPENDIX W W REPORT OF MISSISSIPPI RIVER COMMISSION. 3663 

ri^er onleee the areas of sectioD romain coustaut between the two stations, and 
there is nu change in the resistance to flow, nor in the force that*i8 driving the 
water down the river — an almost physical impossibility iu a biltbearing stream. 

Numerous examples of variations fn gauge heights caused by inflow or tributaries 
are cited by Colonel Suter. In a paper on Gauge Relations, which is contained m 
the Report of the Commission for 1894, 1 endeavored to show that these variations 
may arise from other causes. 

Between Cairo and Helena there has been a reduction in gauge heights in recent 
years, caused by the gratlual enlargement of cross-section iu the vicinity of Helena, 
but neither enlargement of cross-section nor inflow of tributaries will account for 
all the variations in gauge heights that are shown in the tables accompanying that 
paper. I will illustrate by a few examples : 

On June 22, 1885, the crest of a rise passed Cairo with a gauge height of 30.8 feet; 
when the crest passed Helena it had a height of 33.2 feet. On .^lanuary 11, 1886, the 
crest of a rise at Cairo was 30.2 feet; when it passed Helena the gauge stood at 29.9 
feet. The Wittsburg gauge, on the St. Francis River, on the two dates read 2.95 
and 3.13. December 22, 1885, the Cairo gange reads 24.7; for the same crest, the 
Teading at Helena is 23.7. On June 27, 1891, the Cairo gauge reads 25.5; the cor- 
TespoBding reading at Helena is 26.9. The readings of the Wittsburg gauge are 
0.13 and 1.20. 

Id nil these cases the St. Francis River is very low and has been so for''some time. 
These yariations of 2^ feet in gauge height can not arise from that source. 

It is evident that the river has been enlarging its cross-section so that the increased 
height of 1891 can not arise from increased resistance to flow. If we examine the 
mam river, however, there is found in the cases where the reading at Helena is 
below that at Cairo, that the rate of rise at Cairo has been much more rapid than in 
the other two cases. The propelling force has changed, causing a variation in 
velocities. 

While these gange ratios are constantly changing, the mean values approximate 
thoee given in Table VII. Between Helena and the mouth of White River, and 
Vicksbnrg and the mouth of Red River, a cursory examination of the crests of rises 
^OQld iodicate that the mean of gauge ratios was considerably larger than the equiv- 
alent ratios contained in the table, which I assume is due to the fact that in the 
^bles the efiect of the inflow of the tributary has been eliminated. 

Bat, howsoever these gauge ratios may be derived, for any particular cose they are 

^^h approximate values;, they are the gauge ratios plus important corrections. 

Examining the blue prints of hydrographs submitted, it is evident to the eye that 

p® relation l>etween the Cairo hydrograpn and those below it has changed since 1886. 

/f J882, 1883, 1884, and 1886, the crest of the Cairo hydrograph is from 3 to 4 feet above 

}?^ of any of the others, but from 1890 to 1893 the hydrographs attain more nearly 

^^ same height; the crest of the flood at the mouth of White River invariably 

l^^^^ods that at Cairo. It is to be noted, however, that since 1890 the floods at Cairo 

^j^ve not attained the height that obtained from 1882 to 1886, but it will have to be 

^^itted, either, that if floods at Cairo like those of 1882, 1883, 1884, and 1886, 

^'^ precipitated upon the lower river under conditions similar to those that have 

^i^'^ted since 1890, there will be increased flood heights below, or that the efiect of 

Qe ^t. Francis Basin has been to bring floods of from 49 to 52 feet at Cairo to a height 

^ )»«tween 47 and 48 feet at Helena. 

^C^omparing the hydrographs of Cairo and Helena, it is to be noted that while a 

^^^^ ratio of 1.04 may approximately exist up to a sta^e of 40 feet, above that 

^^^ge for the tirst ten days there is an abrupt falling off in the Helena gauge, and 

^>t^withstanding the variations in height of the Cairo gauge iu different years, the 

'^el^a gauge stands about 44 feet. 

,^It is self-evident that np to this period the influence of the St. Francis Basin has 

V^on to lower flood heights. But from ten to flfteen days after a rise at Cairo, there 

^ to be noted a rapid rise at Helena, which in 1882, 1883, and 1884 attains a height 

^t about 47 feet, and in 1886, 1890, and 1893 of about 48 feet. This is caused by the 

superposition of the water which has escaped into the basin during the earlier stages 

of the flood upon the 44-foot rise coming down the main river from Cairo. 

^ow if the basins between Cairo and Helena are protected from overflow by levees 
vtifficieDtly close to the river banks, the gauge ratio that is observed below the over- 
flow Btaee will be extended to the extreme flood stage; not only would the rise in 
plane vhich is noted when tiie return wave enters the river cease to exist, but the 
tall in plane in the earlier stages of the overflow would not occur. If a gauge ratio 
of 1.04 should exist between Cairo and Helena above the overflow stage, it would 
mean that the hydrograph at Cairo would be repeated at Helena three and one-half 
dayn afterward with a slight increase iu height, and that the crests of the floods of 
1^, 1883, 1884, and 1886 would have passed Helena at au elevation of betweea 51 
«Q452feet, 
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If the oaseH cited by Colonel Suter in Table V of his paper are investigated, ife will 
be seen that on March 1, 1882, February 25, 1884, and March 15, 1890, 3ie height of 
the flood at Cairo is at its niaximnm, while at Helena the overflow into the St. FrauT 
cis Basin has prodnced its maximnm effect in reducing flood heights. On March 9, 
1882, March 6, 1884, and March 29, 1890, there has been a marked fall at Cairo, and 
the outflow from the St. Francis bottom has produced its maximnm effect upon the 
gauge at Helena. 

That the mean gauge ratios below the overflow stage do not obtain in either set of 
cases is not at all surprising. These ratios were established under the assumption 
that the St. Francis Basin was exerting no influence on the discharge. The examples 
cited are at periods when its influence is at a maximum or a minimum. It is not nec- 
essary to assume that the inflow of a tributary reduces velocities ; that damming a 
river raises flood heights below the dam. There have been most violent changes in 
the river slopes which sufficiently account for the variations observed. 

It may be admitted that on March 9, 1882, March 6, 1884, and March 29, 1890, the 
river stood higher at Helena than it would have stood on those dates if the basin 
had been leveed. This has nothing to do with the problem. The true question to 
be determined is whether with a leveed river the heights which would nave been 
attained at Helena on March 4, 1882, February 29, 1884, and March 19, 1890, would 
have exceeded then! or not. 

In a former paper I have shown that since 1872, the earliest records I have, there 
has never been any combination of conditions that has raised the crest of the return 
wave at Helena to such a height as the crest of the Cairo flood would have produced 
if the mean gauge ratio between the two places had been extended above the over- 
flow stage. 

Comparing the hydrographs of Helena and the mouth of White River, it is to be 
noted that while in 18^, 1883, 1884, and 1886 the crests of flood waves have been 
within 1 foot of the same reading, in 1890, 1891, 1892, and ISS^ the crest of the 
flood at the mouth of White River markedly exceeds that at Helena. 

The gauge ratio above the overflow stage has been increasing in recent years. 
Whether the channel of the river has been enlarging or not, the relative heights of 
floods have been increasing. 

In the paper on gauge relations I showed that the same tendency is to be observed 
in the crests of rises below the overflow stage, and submitted the following deduc- 
tion : That the increased discharges we are having in recent years from the White 
and Arkansas rivers have more than compensated for any increase in discharging 
capacity that has resulted from enlargement of the river section. 

Examining the Vicksbnrg hydrographs it is seen that in 1882, 1883, 1884, and 1886 
the floods propagated down the channel have been able to maintain a height of 
from 43 to 45 ^t on the Vicksbnrg gauge without any return wave; that in 1883 
and 1886 the return flow coincided with a low stage ot the main river transmitted 
from Cairo, and we have the maximum reduction in flood heights at Vicksburg that 
the St. Francis and Yazoo basins are capable of producing. In 1882 and 18§4 the 
return flow is impressed upon a high stage in the main river, and we have a mini- 
mum reduction in flood heights due to unleveed basins, the gauge at Vicksbnrg 
attaining a height of about 49 feet both years. 

When the hydrographs of later years are examined a marked change is to be 
noted ; from 1890 to 1893 the river shows a tendency to attain a height of 48 feet 
without any return flow from the Yazoo; in 1890, after extensive crevasses occurred, 
the height of 48 feet could not be maintained* the river falls at Vicksbnrg to 46.5 
feet and the return flow then raises the river to 49 feet. 

In 1891 the eff'ect of the return flow is not appreciable ; in 1892 and 1893 we know 
there was no return flow, as there were no breaks in the levees. Another point 
to be noted is that the hydrographs at Vicksbnrg for flood stages in latter years are 
bearing a closer resemblance to those at the mouth of White River, and, notwith- 
standing the fact that at high stages an, increase in gauge ratios nas been found 
between Helena and the mouth of White River, a still further increase is to be 
noted between White River and Vicksbnrg until crevasses occur in the levees in 
the third district. In 1891 and 1892 the increased rise of the Vicksbnrg gauge is 
^ apparent to the eye by its hydrograph crossing that of the mouth of White River 
' before the highest stage at the latter locality is attained. In 1893 it is equally 
apparent from the fact that the rate of rise at Vicksbnrg previous to the first 
crevasse largely exceeds that at the mouth of White River. 

At the mouth of Red River the hydrographs indicate that the effects of the various 
basins have been to change the irregular curves that are found above into a long 
low swell. The form of the Cairo hydrograph has been completely lost. 

Measurements or estimates of the discharges through the various crevasses have 
been made for most of the years in which hydrographs of the flood waves are sub- 
mitted, and can be found in various reports of the Mississippi River Commission, 



^ 
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The Bums of the maximum discharges of the various years in the Yazoo nud the 
Tensas basins above Vicksburg are as follows: 



Banin ditchargA. 



T«soo 

TeiMaa above Yicksborg. 



1882. 



1883. I 1884. 



781.000 
450,000 



546,000 
187.000 



598,000 
384,000 



1890. 



1891 i 1892. 



1883. 



454,000 
412,000 



50.000 1 1... 

105. 000 I 524. 000 ' 607, 000 



These furnish a method of further analyzing the effect of the return of the flood 
wave at Vicksburg. Anyone, however, who has seen a crevasse will appreciate that 
such measurements will not be taken with the greatest accuracy. The observer's 
mind is too much occupied in the problem of preserving his own life to pay close 
attention to the nice details which are necessary to obtain an accurate discharge. I 
thttefore prefer, instead of the designation '' cubic feet per second," the representa- 
tion by a variable symbol, x, of the discharge into the Yazoo Basin, and by y of dis- 
charees into the Tensas Basin. Discbarges in the river proper have also been taken ; 
I shall represent such discharges as so many " z's.*^ 

In 1882, 1,060,000 is the maximum number of z^a that pass Lake Providence, and 
Wisy raise the water at Vicksburg to 44^ feet. When on these z's 780,000 x'« are pre- 
tiniUted the Vicksbarg gauge records 48.75 feet. 

Iti 1884, 1,060,000 z*a are propagated down the river at a stage of 45 feet, and when 
the 600,000 x's noW out on this discharge the gauge records 49 feet. 

In 1890 we have 1,200,000 i»'« tnaintalnlng the river at 46.5 feet on the Vicksburg 
ginge, which is increased tC 49 feet when the effect of 450,000 a^« is experienced. In 
1892 and 1893, 1,350,000 and 1,450,000 i% respectively, raise the Vicksburg gauge to 
over 48 feet, with no x*8 to affect the flow. 

In other words, the increase from 1882 and 1884 to 1892 and 1893 of about 400,000 
''• in the river cnannel has raised flood heights at Vicksburg from 44^ feet to over 
48 feet, while in 1882 and 1884 the 750,000 and 600,000 x's abstracted from the river 
above raised the height of the Vicksburg gauge from 44^ feet to about 49 feet, when 
the? returned to i t. If « =x there is a loss of energy when water escapes into a basin. 
Uj however, r produces the effect of 2x, which is not improbable, as the waters which 
Mcape from the various crevasses will not arrive at Vicksburg at the same time, it 
makes little difference in the height attained by a gauge whether the water that 
flows hy it comes down the channel or across the country. 

It is to be noted that while the x*9 in recent years have been diminishing, the y'a 
flave heeu correspondingly increasing, so that in 1893 there was flowing from the 
erevaases in the Tensas Basin above Vicksburg 600,000 /«, the amount of ifs that 
escaped into the Yazoo Basin in 1884. When the Tensas Levee system is completed 
the y'f must pass Vicksburg in the river channel, giving increased flood heights. 

Colonel Suter estimates an increase in flood heignt at Vicksburg, in Table VI, due 
to levees, but I consider his figures too small. His process of determining the height 
of the Vicksburg gauge will be found in PI. VII, accompanying his paper, where 
platted lines of gauge relations which appear in the bine print as curves are extended 
M straight lines. By extending these straight lines backward and comparing them 
with the observed curve, it is evident that errors are bein^ introduced. 

I^o illustrate to what errors this process of reasoning might lead it is only neces- 
^^ to select the particular cases in 1^10, when the White River gau ge read about 
^ feet, and in 1891, when it read about 45^ feet. If these elements of the curve were 
'^^ded as right lines, heights at Vicksburg of over 100 feet would result from 
leveeing the river. 

These same gauge relations platted on PI. VII, if the premises are true, show the 
rs^^rse of what is claimed — that there has been an increased resistance to flow at 
Vicksbnrg in recent years. Thus, take 35 feet on the White River gauge: In 1890 
«e gange relation gives 31 feet at Vicksburg ; in 1891, from 32 to 33 feet ; in 1892, 33 
;?'t; in 1893, ^ feet. Forty-five feet on the White River gauge gives 41 feet at 
Vicksburg in 1890, 44 feet in 1891, U feet in 1892, 43.2 foet in 1893. 

Tbese gauge relations show the same thing as the hydrographs from which they 
■TO derived, viz, that the tendency of levees has been to increase gauge heights at 
» '^lisburg above the overflow stage until a crevasse occurs. 

°Qt a more serious error arises from the assumption that the gauge heights at the 
jwoth of Wliite River would not be affected by the completion of the levees in the 
TeniiB Basin. 

'& 1890 the discharge around the head of the levee system at Amos Bayou was 
5y»000 cubic feet per second, and the maximum discharge of the crevasses in the 
Cypresi Creel^ line was 80,000 cubic feet per second. In 1892 the discharge around 
we head of the system was 300,000 cubic feet per second; in 1893, 100,000 cubic feet, 
^ the 8ains Crevasse on Cypress Creek discharged about 100,000 cubic feet pei? 

BNa 96 230 
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second. This water did not affect the White River gauge, but flowed directly fro 
the Arkansas River behind the levee system. 

The reason why the tiow of the floods of the White and Arkansas rivers appea 
to produce little effect at the mouth of White River is on account of this enormoi 
waste weir at the head of the Tensas Basin. When the Mississippi River attains 
height of 49 feet on the White River gauge it is easier for one-half of the 400,000 
600,000 cubic feet per second that are poured out by the W^hite and Arkansas rive 
to flow across the country than to force their way between levees, but when ti 
Mississippi River is below bank-full stage, as it was in 1894, the combined tioods 
the White, Arkansas, and St. P'rancis rivers can raise it from 10 to 12 feet. 

There are the same objections to the examples cited in Table V for Vicksbnrg 
in those for Helena. While it is indisputable that on March 20, 1882, and MarchS 
1884, the heights attained at Vicksburg would have been less if the levees hadhel 
it is equally as evident that on March 7, 1882, and March 11, 1884, Ihey would ha' 
been very much larger than they were. The same is true of the process of reaso 
ing at the mouth of Red River. 

The deduced maximum stages at Red River Landing, contained in Table VI, a 
affected by three errors: First, the assumption that the gauge at the mouth 
White River will not be affected by the completiou of the Tensas levees; second, i 
improper extension of the curve of gauge relations found to exist between tl 
mouth of White River and Vicksbnrg; and, third, in the assuiuption that theslo 
between Vicksbnrg and the mouth of Red River with levees completed will bet 
same as now exists when the crevasses are discharging a maximum into the Tens 
Basin. 

That slope is a most important item in gauge heights can be shown not only 1 
the examples above quoted, but by the foflowiug at the mouth of Red River: 

On July 21, 1873, the Vicksbnrg gauge stands 31.2. When the crest of the ri 
Teaches the month of Red River the gauge attains a height of 31.4 feet, the con 
spending reading of the Alexandria gauge being 17.9. On January 10, 1878, t 
Vicksbnrg gauge reads 33, the crest of the wave passes the mouth of Red River 
26.4. the Alexandria gauge reading 20 feet. On January 21, 1891, Vicksburg gaa; 
reads 33.6 feet, the corresponding readings of the Red River and Alexandria gang 
being 32.6 and 16.8, respectively. Here are variations as great as can be shown At 
ing high water, and it is perfectly evident that levees, the stage of the Red River, 
the enlargement of section have nothing to do with them, without it is assumed tfa 
levee construction from 1878 to 1891 has enormously reduced the cross-sectional arc 
or that the higher the water at Alexandria the less its influence on the Missittip] 

Slope is primarily a measure of the force.that is driving the water down theri?i 
not of resistance. If employed to measure resistance, the less the resistance t 
less is the slope. 

The channel formed from the Red River to the Gulf is of wonderful efficienc 
In that portion of the river the slope is the least. If the velocity remains the sai 
in any cross section, any diminution of slope must be accompanied by increase 
hydraulic mean depth or diminution of resistance to flow. If the same lieights t 
attained on a gauge with different river slopes, the natural assumption would 
that the discharge varies, not that the discharge remains the same, and that th< 
has been a change in resistance to flow. 

If it be admitted that the tendency of leveeing the river is to extend gauge rat; 
from the overflow sta^e to the crest of the flood, there is no necessity of discnssi 
for some years the ultimate effect of levees on the lower Louisiana flood heights, 
levees are built close enough to the river bank to produce such results, before tfa< 
gauge ratios are propagated from Cairo to Vicksburg the levees of the third distr 
will be overtopped by any floods like those of 1882, 1883, 1884, and 1886. The Yasi 
and Tensas basins will again exert their modifying influence upon flood heights. 

The influence of enlargement of cross sections as a result ot confining the rii 
will now be considered. The effect of such enlargement will be to change thegan 
ratio below the overflow stage. This effect is overestimated in the paper. 1 
method of determining the results is given on PI. VIII. The profiles of equival< 
stages shown on that plate rest on the assumption that there has been no change 
plane at the mouth of White River. If the gauge at Vicksburg had been assumed 
constant, instead of that at the month of White River, these same profiles woi 
indicate that there had been a rise of plane at the mouth of White River. The tn 
lies between the two assumptions: These changes have been due to both a loweri 
of the plane at Vicksburg and rise in plane at the mouth of White River. 

To my paper on **Gauge relations" there is appended a table of low-water readii 
f^om 1872 to 1892 at Cairo, Helena, mouth of White River, Lake Providence, a 
Vicksburg. That table shows that while low-water readings in recent yean 
Helena and Vicksburg have been becoming relatively lower, they have been becc 
ing Just as markedly higher at the mouth of White River. W^hile Lake Providei 
gauge from 1886 to 1890 was also showing increased heights with reference to Cai 
und corresponding witb. White River, since 1890 ite stage has more closely reeemb 
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thtt at Vicksburg. fn Table III of tho same paper ivoh ^j^iyeu a comparison of 
gaage readings at Cairo, HeJena, mouth of White River, and Vicksburg, for crests 
of rises 15, 20, 25, 30, and 35 feet on the Cairo gauge. 

1 give in tabulated form the mean of these readings from 1872 to 1882, and from 1883 
tol^: 



Localitv. 

• 


15-foot rise. 


1872-«2. 1883-92. 

1 


Ctiro 


15.0 
15.0 


15.0 

11.0 


Hdeo* 


Month of White 
Hirer 


14. 5 16. 


Vkkiborg 


12.1 11 5 



20-foot rise. 



25-foot rise. 



1872-82. 1883-ff2. 1872-82 1883-92. 



30-foot riae. 



IS72-82. 



20.0 
21.1 

22.4 
20.7 



20.0 
19.9 

22.8 

ia8 



25.0 
.26.5 

28.5 
27.4 



25.0 
25.7 

29.3 
26.3 



30.0 
31.6 

33.7 
31.8 



1883-92. 



35 foot rise. 



1872-82. 



30 
30.4 

:»3 5 
30,7 



1883-92. 



35.0 I 
36.9 ; 

40.7 
38.3 



35.0 
35.6 

38.9 
36 3 



The observations for some of these stages nro too few to afford a good average. 
lliese means, however, tend to confirm what is shown by the table of low waters, 
tbtt Bomething in recent years has been filling in the low-water channel in the 
yicinity of the month of White River. It may be sand, or it may be an increased 
dischtrge from the White and Arkansas rivers. 

The results shown in the tables could also have been caused if the floods in tbe 
vicinity of the month of White River had attacked the banks with more energy than 
they did the bottom, widening the river and precipitating more earth in the channel 
than they were capable of carrying away. This theory is somewhat confirmed by 
the peculiar action of the low-water gauge at Lake Providence. During the years 
that this gauge corresponds with the White River gauge, a mean of the sections of 
theanDaal sounding m low water through Lake Providence Reach indicated that 
the river was widening its section and diminishing its low- water depth. During the 
last three years this shoaling has ceased, and the tendency of the river has been to 
deepen its low- water channel. During these years this gauge has been regaining 
it« relation to the Vicksburg gauge. 

I also consider it probable that the deepening effect noted at Lake Providence is 
extending upward toward the mouth of White River, and that the ultimate effect of 
levee construction will be to lower the plane at that locality, as it has at the other 
pl^aces given in the tables; but such action is not yet perceptible at the mouth of 
white River. 

If the same method of reasoning were applied between Helena and the mouth of 
^"hite River, instead of between the moutn of Whit« River and Vicksburg, it would 
show tbe reverse of what it was attemped to prove. The depression at tbe mouth of 
^hite River shown in profiles on PI. II, accompanying the paper, is becoming 
obliterated. 

The profiles of high water eauivalent stages for 47.5 feet in PI. VllI would 
indicate a reduction of heights from 1892 to 1893. But where slope as a cause is 
neglected in the discussion, deductions from one flood are very uncertain. The 
conditions existing are somewhat similar to those that occurred during the floods of 
1882 and 1883, which have been fhlly discussed by General Comstock. 

If on the dates that the gauge at the mouth of White River stood 47.5 feet, the 
g^Qge at the mouth of Red River be examined, it will be seen that in 1892 the Red 
Ri^er eauge stands about 44 feet, and in 1893 about 40 feet. As Vicksburg is 206 miles 
from toe mouth of White River, and 165 miles from the mouth of Red River, a simple 
problem in proportion will indicate that the Vicksburg gauge should have been 
over 2 feet lower in 1893 than in 1892. The plate shows a difference of 1.5 i'eet. 

The reasons why the Red River gauge stood 4 feet higher in 1892 than in 1893 for 
the same reading of the White River gauge are equally as evident. In 1892 there was 
» flood in April which filled up the lower river. In May the 471 feet at White Kiver 
occnn before that rise has an opportunity to flow to the Gulf. In 1893 tho rise of 
the Miasissippi and its tributaries is much more rapid, and the duration of the flood 
•tage shorter; the 47i feet occurs at the mouth of White River before the lower river 
has had an opportunity to fill up. The slope, the propelling force, differs in the 
two floods. 

The only thing that is positively known in reference to gauges is that on a given 
date the gauge at a certain locality stands at a particular height. No measurements 
h*vo been made of the area of cross section, velocity of flow, or discharge. With 
|h«^ elements unknown, the comparison of particular cases is dangerous. In Pis. 
^III to XII, in the report of the Commission for 1891, are given variations of gauge 
i'<^ight8 of from 5 to 7 feet for the same discharge, which have arisen from these 
ooknown quantities. 

Another assumption implied in this paper is attributing all changes in regimen to 
the effects of flood hei|;hts. Tho overflow period only lasts a comparatively short 
time. The forces working fh>m the eight to eleven months that the river is within 
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its banks may materially modify the resalts attained when the flow of the ri^ 
at its maximum. This is particularly trae of stages below 15 feet. 

The most violent change in the relation of low- water slopes between Cair« 
points below occul« between the low waters of 18^ and 1894. Levees can 
nothing to do with this change, as the river never passes above* the bank-full 
during the interval. An examination of the table of low- water readings shi 
similar tendency in other years in which there were no floods. In other word 
low- water channel is more affected by long periods of low -water stages than b^ 
periods of high water. 

With such a number of unknown quantities entering; the discasston it result 
particular gauge ratios can be selected which would appear to verify any t 
which may be advanced. The literature of the Mississippi River is full of 
special pleadin^^. Mean results, extending over as long a period as possible, n 
on the assumption that there is a tendency of these unknown conditions to i 
themselves, are the best that can be utilized. Such means, while giving a m 
rise in flood heights, also show a slower tendency of the river to enlarge its 
section. 

When the St. Francis levees are completed the reservoir capacity of the 1 
above Helena will be reduced from about 6,700 square miles to abont 700. S 
concentration of energy must largely increase the intensity of the action of th€ 
in the vicinity of its channel while it is above the overflow stage. The lenj 
time that this action will continue will, however, be correspondingly reduced. 

If the concentration of energy tends to enlarge the channel above Helei] 
material scoured from the bed will be moved down the river at a velooity a 
than that of the water transporting it. As the river falls this material will be 
taken by water of not sufficient energy to move it onward and will then be depo 
to be again moved by the next flood. It is, then, possible that the leveeing c 
St. Francis Basin may for a number of years check at certain localities below fl 
the tendency of the river to enlarge its section which has heretofore been obsi 

Dependence npon enlargement of river section as amethod of reducing flood hi 
is uncertain, to say the least. The river must flrst attain the height to produi 
results expected, and to the planter ruined by an overflow it affords little consol 
to know that ten or twenty years afterwards enlargement of river section will pi 
a recurrence of the disaster. 

Waiving all engineering considerations, I believe it most impolitic for the II 
sippi River Commission to underestimate at the present time the dimensions of 1 
required to restrain the Mississippi River. The combined efforts of the Oeneral 
emment and local authorities will have brought the levees of the third distri 
June 30, 1896, to an average height of about 3 feet above the highest known 
with ample base and crown. The work of local authorities has been accomp 
by a most burdensome taxation, to which the people submit only because they b 
it necessary for their existence. Since the General Government has been mi 
large appropriations there has been a tendency of the local boards to relax 
efforts. Should the belief become prevalent that flood heights in tiie third di 
will not exceed Colonel Suter's estimates these efforts will be reduced qnickl; 
minimum. 

With sustained efibrts for another four years by both State and national an 
ties these levees can be placed in such a condition as will enable them to resic 
probable floods, but the present is no time to rest. There is danger of destn 
to the works already built, and nothing will so certainly paralyze the efforts i 
local engineers to strengthen their levee lines as a statement by the Comm 
which can be construed tnat such work is not necessary. 

I am making no plea for outlets, but for levees of dimensions adequate for ^ 
poses for whicn they are constructed — to restrain within a narrow channel a fl 
2,000,000 cubic feet per second and to protect from overflow a territory exoe 
29,000 square miles. 

As to closing the mouth of Red River, it may be assumed .that the more triba 
that are diverted from the Mississippi River the less will be its discharge an 
lower its flood heights. To establish such a proposition it is not necessary to 
that there will be *^ lesser future gauge heights at Vicksburg relatively to the t 
of White River" when the 600,000 cubic feet per second that escaped throoi 
crevasses in the Tensas district above Vicksburg in 1883 are confined to the cl 
of the river. 

Very respectfully, your obedient servant, 

C. MCD. TOWKSRND, 

Captain oflSngm 
Lieut. Col. G. L. Gillrspie, 

Corps of Engineer ft y U, S, A., 

President MieHeeippi Biver CommUHon. 

Note. — My attention has been called to a confirmation of my assertion 
increased slope should be nsed as a measure of increased resistfmce to flow, i 
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tbio of less resUtanoe, by a series of experiments by Mr. James A. Seddon, published 
in the Journal of Engineering Societies for Febraary, 1886. These experiments con- 
gitted in allowing a constant flow of water to pass through a trough containing 
nod asd measuring the area of the resultant channel. By varying th^ angle of 
iDcIination of the trough the effect of slope on the form of cross section was 
obtained. These experiments indicate that the greater the slope for the same dis- 
ebarge the wider and shallower the cross-section, indicating decreased hydraulic 
mean depths and increase in resistance to flow. 

Anotiier illustration is afibrded by the remarks of M. Girardon on the improve- 
moot of the Canal de Miribel before the Sixth International Inland Navigation 
CoDcrass. He states that the improvement of the crossings — the reduction of the 
niiBtance to flow — has been accompanied by a reduction of the water plane at the 
QDper end of the canal and a raising of the plane at the lower, i. e., a diminution 
of dope. 



APPENDIX 3. 

PAPER BY PROF. HENRY L. WHITING, UNITED STATES COAST AND GEODETIC SURVEY, 
MEMBER OP THE MISSISSIPPI RIVER COMMISSION, ON COMPARISON OF CHANNELS 
AT XEW ORLEANS IN 1874-18^4. 

West Tisbury, Ma8S., June 5, 1895, 

Drar Sir: I beg leave to submit a statement of some details of comparison I 
hare made between the results of the Coast and Geodetic Survey of that part of 
theMiiaissippt River which includes the harbor of New Orleans and its approaches, 
midein 1872 to 1875, with a similar survey made by the Mississippi Kiver Commis- 
nonin 1894, thus giving an intervul of twenty years in which to study the changes 
in the channel of the river that have occurred during that time. The results of 
each of these surveys have been put in the form of a continuous map, extending 
from about 1 mile above the Twelve Mile Point to about 3 miles below Algiers Point, 
making a total distance of about 19 miles of the river. 

Unfortanately the plane of reference for the soundings on the two maps are not 
ideDtical, but the difference is slight, between 1 and 2 feet, and does not materially 
affect the comparison of eeneral and important depths. There is also a slight dis- 
cnpancy in horizontal scale of from 30 to 50 feet to the mile. 

I would farther preface my description of detail by asking indulgence for unin- 
tentiuDsl and unavoidable mistakes arising from the fact that my available data is 
much less minute and accurate than that of the large scale maps and plans of the 
Commission. With this qualification, I present the following statement: 

On the east (New Orleans) side of the river, from about a mile below and above the 
Unoline Convent, not much change in the position of the shore is manifest on the 
icale of the respective maps. About the convent some irregular waste is shown by 
* ^ling back of the shore line. 

Opposite the mint and fk'om half a mile below to one fourth mile above it the 
Kriea of piers and docks that existed in 1874 have been replaced by a continuous 
line of levee; with this exception there is not much change in the general position 
of the frontage line. 

From the last-named point to a little above Jackson Square there has been a falling 
^^ of the front line in places of about 100 feet. 

From the last-named point for about half a mile the frontage is now represented 
hy s straij^ht line of work, which for about half this distance has an average advance 
into the channel of the river of about 200 feet. Beyond this distance the position 
of the shore line, as given on the two maps, about coincides. Still above this point 
^^^Koneral frontage line is in advance of the former one from about 50 to 75 feet. 

From about half a mile below Felicity street to about three- fourths of a mile 
^hove it there has been a general falling back of the frontage line of from 50 to 75 

From the Elevator to the Windmill (triangulation points common to both surveys) 
ue shore line shows a gradual advance into the channel. At the Windmill there is 
^^harf structure extending about 200 feet into the former channel, with a natural 
•hore line about 300 feet beyond the former one. 

Irom this point to the upper limit of the City Park there has been a marked 
Mvance of the shore line, varying from 100 to 300 feet, with one point where the two 
Jinw coincide. ' 

This ahowB an ao<nretion, as batture, under the eddy currents, caused by the abrupt 
wrn of the river at the point of City Park. 

Along the straight northwardly reach of the river from City Park to Carrollton 
lot the first mile and a half there has been a general waste of the steep slope of the 
"vwbank varying from about 25 to 50 and 100 feet. 

Along the steep concave bend of the river at Carrollton, or rather opposite Nine 
Mile Poia^ the crest of the bank has fallen back irregularly — according probably 
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to the more or less effective protection of revetment and otlier works. At that point 
the waste has been about 200 feet. Immeiliately above ibis point of waste a atraigiit 
wharf Btrncturebas been built, about 1,600 feet long and directly opposite the most 
salient part of Nine Mile Point. Each end of this structure is about 25 to 30 feet 
in rear of the natural shore line. The central part of the stmctnre is about 80 feet 
beyond the original natural shore line. 

About 600 feet above the upper end of tlits wharf structure the bank has given 
way about 150 feet. 

Above this last-named point, for a distance of about 2.5 miles, there has been m 
advance of the natural shore line varying from about 125 to 225 feet. 

Beyond this point for about 2 miles, to Twelve Mile Point, the advance fau 
increased from about 300 to 400 feet, gradually growing less at the salient part of 
Twelve Mile Point. Just above Twelve Mile Point the natural shore lines, as gi^en 
on the two maps, nearlv coincide. 

On the west side of the river opposite the most salient bend of Twelve Mile Point, 
the present wharf front of the Avondale Sugarhouse, about coincides with the 
former natural shore line. 

Above this point for about 1.5 miles there has been a waste of bank varying from 
about 100 to 175 feet. 

B^low the Avondale Sugarhouse to the La Branch Sngarhouse the waste has been 
about 200 feet. 

From this point to the upper settlement of Nine Mile Point there has been a more 
gradual coincidence in shore line on the respective maps. 

From about half a mile above the most salient part of Nine Mile Point to abont 
1.5 miles below it there has been accretion in the form of batture varying from 100 
to 150 feet. Below this point the accretion increases to 300 and 350 feet as far astbe 
docks of the Company Canal. These works as represented on the maps of 1894 
extend about 100 feet beyoud those shown on the map of 1874. 

From the Company Canal to about 1 mile below the Estelle Sugarhouse there is 
again a falling back of the shore line varying from about 100 to 400 feet. 

From this last-named point to the salient part of Algiers Point, a distance of abont 
4.75 miles, there is occasional slight change in the position of the shore line, vary- 
ing, at places, from about 25 to 100 feet of alternate accretion and waste. Atone 
place, about half a mile above Algiers Point, the shore line has made out abont 200 
feet: 

From this locality, around the point of Algiers and so on down the river as far u 
the maps extend, there is less change in the position of the t*hore line than is ohown 
elsewhere on the two maps. 

The above description is hardly an intelligible explanation, or one that can befol* 
lowed with a clear impression of the changes referred to. In review of the matter, 
however, the following table of measures may give a better idea of the situation: 



Location of line. 



Twell© Mile Point* 

Spanjrenberg 

Nine Mile Point t 

1,000 feet above parallel 29^ 56' . 

Compan v Canal ; 

CityParlc 

Merrills Landing { 

Louisiana avenue $ 

GretnHll 

MacdonooghTille 

Great Northern Station 

Algiers Point 

Louisa street 

Ursulino Convent 

1 mile below Ursuline Convent 



Between 50-foot curves. I J^tween lOO-footcarres. 



Distance. 



Differ- 
ence. 



1874. 


1894. 


Feet 


Fett. 


1.350 


1.700 


000 


1.200 


1,600 


1.600 


1,400 


1,700 


1,550 


1,800 


1,500 


1,600 


1,100 


1,350 


1,500 


1.500 


1,550 


1,400 


1.450 


1,600 


1.600 


1,550 


1,450 


. 1.600 


1,600 


1,700 


2.000 
1,700 


1,600 


1,900 



1894. 



Feet. 
+ 350 
+300 


+ 30l> 
+ 250 
+ 100 
+ 250 


—150 
+150 
— 50 
+ 150 
+ 100 
—400 
+200 



Distance. 



Differ- 
ence. 



1874. 



Feet. 
300 



1894. 



Feet. 
700 



1.200 I 1,550 



550 
900 



750 
1.200 




bOO 





950 

1,100 





150 
500 
600 
300 
1,200 
1,300 
300 



1894. 



Feet. 
+-400 



+350 



+200 
+300 



+150 
—100 
+600 
+300 
+250 
+200 
+300 



Haximom 

depth below 

100 feet. 



1874. il»*. 



Feet. 

1(15 
70 

150 
75 

136 

168 
85 
93 

120 
81 
85 

145 

135 
95 
72 



Iftti. 

i ISO 
1 134 

1 103 

; 130 
loe 

108 
IflO 
\U 
106 
80 



* Deepest hole downstream 600 feet. 

t Deepest bole downstream 700 feet; depth, 58 to 68 feet. 

* Deepest bole downstream 200 feet: depth, 168 to 180 feet. A second bole 1,500 feet downstretfp: 
depth, 100 to 175 feet. Heavy impinging lus taken place along the west shore below this line and tor 
about 1| miles opposite City 'Park. 

§ A deep hole between these lines has increased from 103 to 123 feet. 

I) A deep hole about 900 feet below this line gave 208 feet in 1874 and 156 feet in 1894. A tilling of S 
feet below this point, the same hollow, grave 184 feet in 1874 and 182 in 1894. 

At a central point about one-fourth mile above Canal street the bed of the river has shifted toward 
this Alffiers side about 200 feet, probably owine to the removal by scour or other cause of the saUent. 
bank that made out from the Algiers shore in 1894. 



f 
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In review again of the last given table the cuniparisons show a change of channel 
way between the 50-foot curves with an average increase in width of about 220 feet, 
sod a channel way between the 100-foot curves with an average increase in width of 
about 900 feet and an average maximum present (1894) depth of about 120 feet. 

Aa might be expected, the deep holes or pools in the river bed are gradually work- 
ing down stream and at the bends in the river are gradually trending toward the 
concave shores. 

Tliere are accidents of formation throughout the length of the river, so far as com- 
pared, which can hardly be said to indicate the causes or mtluences that have effected 
the general character or extent of the more important changes that have taken place. 
These changes seem, however, to prove the satisfactory and hopeful fact that the 
river is deepening and widening its channel bed rather than disturbing its high- 
water outlines. How far this action may be due to levee restraint and revetment 
protection is a subject worthy of study and examination. It would seem to be a 
loffical resultant of the effect of both of these works. 

I have made no estimates of the areas of the cross sections or lines I have selected 
as giving a fair average of comparison. The data afforded by the two maps are not 
dose or accurate enough for more than such quite general deduction as I have 
endeavored to make good. My main purpose, with rather limited facilities, has l)eeu 
to show, by this simple and graphic mode of illustration, facts that should satisfy 
the moat nnl)elieving. The district officers, or their assistants, with their more full 
and accurate data, can correct and much improve my rather crude attempt at demon- 
stration, if thought worthy of the effort. 

Referriug to the interesting papers by Colonel Suter and Captain Townsend on 
the "Effects of recent levee construction,'' I wish to express my full concurrence 
in Colonel Suter's views as to the philosophy of divorcing the Red River system from 
that of the Mississippi. It has always seemed to me that they have different sys- 
tems of regimen, different sources of water supply in dilferent climates and situ- 
ations, and, as far as I understand, have different periods of high and low- water 
itages. Why, therefore, should it be considered good policy or wise engineering to 
complicate, disturb, and even counteract their action by bringing them toother at 
a point where their constitutional forces have, in a certain sense, lost their incentive 
power, whether for good or evil. 

The statement of Captain Townsend, that ''slope (gravity) is primarily the force 
that is driving the water down the river/' seems to me to bear directly on the prob- 
lem of bringing these rivers together. I think it can be safely said that all rapid- 
ninning streams, having, of course, excessive slopes, are shallow. On the other 
^d, horizontal sections of the same streams, or those haviug equal volume, are 
generally, if not always, deeper. The nature of the motive power in each case is 
^so different. In a steep slope the force is an attractive one, of gravity. The par- 
ticles of water would move as rapidly, excepting momentum, as if no other impel- 
ling force was behind them. The cause anil effect of these forces seem to me to be 
clearly proven by the ph^'sics of the Mississippi River in its lon^ horizontal course 
Wow Red River. The impelling force throughout is not a disturbing one, but 
Qoiform pressure of momentum, coherence, and weight of the moving masses. 

In my experience of tidal movement I can cite the fact that the effect of the rising 
tide at Boston Harbor Light-House is felt at the navy-yard, 9 miles distant, in twenty 
mnvteif by the impact of particles, whereas it would take many hours for the same 
particles to pass over the same distance. 

I feel reluctant, and incompetent for that matter, to theorise on these problems of 
tbe Mississippi River. My experience in such phenomena has been in dealing with 
effects and resultants rather than with causes. But I am impressed with Coloilel 
Sater's argument for treating the Mississippi River as a unit, particularly in what 
seems to me the critical portion of its last horizontal section, and not to complicate 
it bv either an outlet system, through the Atchafalaya, or an iulet system, by the 
coonnence of the Red River. The simple comparison I have made has informed my 
own ignorance of a fact that the other members of the Commission may already 
know, that the Mississippi is doing precisely what Colonel Suter predicts — preparing 
her own pathway for her own requirements — which should of course be aided, pre- 
served, and improved by appropriate protective works, and without, to my compre- 
beosion, evidences of alarming danger. 

Very respectfully, yours, Henry L. Whiting, ' 

United States Coast and Geodetic Survey, 
Col. G. L. Gillespie, 

Corps of Engineers f United States Army. 

President Mississippi Biver Commission. 

Presented at Army Building, New York City, June 12, 1895. 
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Appendix 4. 

report of capt. qborgk a. zinn, corps of enginbrrb, srcretary mississippi 

uivkr commission. 

Mississippi Rivkr Commission, Ofpicr of the Sbcrktary, 

St Laui§, M0., MaffSS, 1896. 

Colonel: thave the lionor to submit the following report of the operations of 



this office from May 31, 1894, to May 25^ 1895: 
The work of the office has been carru 



earned or. under allotments made by the Minis- 
sippi River Commission from the acts of Congress approved August 18, 1894, uid 
March 3, 1895, and from funds remaining on hand from allotments of previous yein. 
These allotments are as follows : 

First. For the "Mississippi River Commission '' applicable to salaries of civilian 
commissioners, expenses of offices of president and secretary, and t-o expenses of 
meetings and inspection trips of the Commission. 

Second. For " Surveys, gauges, and observations" applicable to the general anr* 
vey of the river, collection and reduction of physical data, to general examiDatioos, 
and to a part of the expense of the secretary's office. 

Third. For '^ Dredging experiments.'' Part of the funds for this allotment were 
transferred to this office by the officer in charge of the lirst and second districtooD 
August 16, 1894, and the entire allotment transferred back to him on FebraarySS, 
1895. 

MISSISSIPPI rivkr commission. 

The Commission held four sessions since the last annual report: .June 23-29, 1894, 
on steamer Mississippi, during the inspection trip from St. Louis to New Orleans; 
August 28-30, 1894, at the Army Building, New York City ; November 8-20, 1894, on 
steamer Mississippi, during inspection trip to Now Orleans ; March 21-27, 1895, on 
steamer Mississippi, during an inspection trip. 

The steamer Mississippi was laid up at the foot of Neosho street, St. Louis, Mo.> 
after the trip of the Commission in June, 1894. She was put in commission again 
July 26 and used with the experimental dredge at St. Louis, Cherokee Bar, and 
Devils Island until September 25, when she was again gotten ready for the inspection 
trip of November 8, 1894, after which she was laid up at Paducah, Ky. She waspnt 
in commission again for the inspection trip of March 21, 18^, and is now laid up at 
the foot of Neosho street, 8t. Louis, Mo. 

The minor repairs mentioned in the last annual report were made, an extra boiler 
put in for the steamheating apparatus, and the large ice boxes rebuilt. Her outfit 
was made more complete by tne purchase of a number of small articles. 

SURVEYS, GAUGES, AND OBSERVATIONS. 

The field work under this head comprised secondary triangulation, topograpby 
and hydrography, and gauge inspection, and was of the same general character ana 
scope as that of last year. 

The secondary triangulation and stone lines were extended northward from 
Prairie du Chien to Trempeleau, Wis., a distance of 78 miles by river. 

The topography and hydrography was extended northward (torn Keithsburg, ^^ 
to Pavenport. Iowa, a distance of 55 miles by river. 

A topograpnic and hydrographic survey between high-water bank lines waa m^^ 
during the low- water season from the mouth of the Arkansas River to Vick8l)urg> 
Miss., a distance of 200 miles. 

One inspection was made of the Commission gauges during low water. . 

A separate party ran 19 transalluvial profiles from blufi' to bluff above Cairo 9\ 
intervals of about 20 miles for the Alluvial Valley map. 

Several limited surveys were made for the expcrimeutal dredge work. 

Secondary triangulation and stone lines. — At the close of the season of 1893. tnis 
work was stopped at a base line near Prairie du Chien, Wis. On June 18, 1894, tW 
triangulation party, under Assistant En^^ineer A. T. Morrow, took up the ^^^^ 
this point and closed it at Trempeleau, Wis., 78 miles from Prairie du Chien. Forty- 
one stations were occupied and a base line was measured by steel tape at De S<>«^ 
Wis. The average error of closure of triangles for the season was 2.19''. The leap" 
of the base is 6,486.;^26 feet, with an error of 1 in 929,300. The azimuth of tbebai« 
is 140^ 40' 24.8". Twenty-five stone lines were established and 77 stone-line bencn 
marks located on them. 

The tables accompanying Principal Assistant Engineer Ockerson's report p^f^ 
descriptions of locations, geographical positions, and elevations of the various ben^*' 
marks and points occupied. 



» 
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The secondary triaugulatiou was resumed by Mr. Morrow's party May 3, 1895, at 
Trempeiean. 

Tofograpky and kjfdroffraph if, -^Thi^ work was takeu up August 25, 1894, at 
Keitosburg, 111., where it stopped iu 1893, by Mr. Morrow's party, and extended to 
Dtvenport, Iowa, 50 miles The tables with Mr. Ockersou's report give the results 
obtained. 

Asununary of the condition of the general survey of the river was given iu the 
last aoDoal report. 

Low-water survey^ Arkansas River to Ficksburg. — The object of this survey was to 
malLe a comparison with the first general survey in order to discover what changes 
had takea place v\ the be<i of the river since that time. Cross sections were taken 
at 200-meter inter\'als and careful levels ruu to bench marks to determine surface 
elevation and slope. 

After closing the field work at Davenport, Iowa, Mr. Morrow's party was trans- 
ferre«loQ the Patrol to the mouth of the Arkansas River, where it was divided into 
two parties; one party on the survey boat IlHuois, with tho small steamer Mima as 
tender, be^an the survey downstream at that point; the other, on tho Patrol f went to 
Vickaburg and worked upstream. The survey is now being platted and comparisons 
are being made between cross sections at the same point. It is expected to obtain 
Taloable information from these comparisons. This work is to be extended to Don- 
aldaonTille, La. 

Gauge inipection.— The Mississippi was utilized on her return trip to make au inspec- 
tion of the gauges and bulletins belonging to the Commission (a list of these gauges 
will be found on page 2793 of the Annual Report of the Chief of Engineers for 1894). 
The iuspectiun was made by Mr. Ockerson in a similar manner to that reported last 
year. The detailed results of the inspection of each gauge are given m Mr. Ocker- 
lon'a report. 

Traiuatlurial levels. — The object of these levels is to make a map for the upper 
river similar to the Alluvial Valley map of the lower river, showing the areas of 
overflow. At the date of tho last annual report the map had been projected from 
Cairo to Keithsburg, an^ the details from the general survey between Cairo and 
Cap 8Q Gris, 259 miles by river, transferred to it. 

A small party, under Mr. W. S. Williams, began the work July 13, 1894, at Mound 
City, 111. Nineteen profiles were run at intervals of 20 miles, the last one being 
near Port Louisa, Iowa, 468 miles above Cairo. From this point the work will be 
done by the topographical party now in the field. The high-water outlines were 
located on the detail maps by inspection on the ground by platting fixed high- 
^Bter marks established by the residents and from the testimony of individuals who 
^itneaaed the high water. 

^«»««cript chartSf etc. — Detailed charts, scale 1:10000, Nos. 132 to 143, inclusive, 
^01 La Grange, Mo., to Keithsburg, 111., have been completed. Charts 81 to 83, 
Uead of Passes northward, have been completed, and Nos. 70 to 80, inclusive, are 
Pytially completed. No. 70 covers Donaldson ville, La. 
inch milesheeta 114 to 118, Quincy, 111., to Keithsburg, 111., and sheet 32, in the 
leiDity of the Passes, from the survey of 1893, have been completed, 
tipper Alluvial Valley map, scale 1 inch to 5 miles, sheet 1 completed, covers the 
tJ^'' ^I'om the Ohio to the Illinois; sheet 2 in progress, extends the map to Oquawka, 
*"•» 440 miles above Cairo. 

of Tw^^ mopa.— DeUil charts, 1 : 20000, charts 132 to 136, La Grange, Mo., to head 
g2f^.^oines Rapids, and chart 83, have been printed. Charts 137 to 143 and chart 

J '^in the hands of the printer, 
print ^'^ sheet 114 has been pr'hited; sheets 115 to 118 are in the hands of the 
^ Q^^ *nd first proofb have been receive<l. 

g^.f^^ea. — The daily record of stages at 31 stations on the Mississippi River and 26 
j^^JL^Ob on the principal tributaries, except the Missouri, have been reduced, tabu- 
^r> ^nd platted. Ihe stages for the calendar year 1894 have been published. 
^jg^*f^wgfe obseroations, — The only observations of this nature were taken by the 
as tr^^^ officers. The notes were recomputed in this office and the results tabulated 

S^^en in an appendix to this report, 
that^tv* ^*^^'*V^^' — The hulls of the Patrol and Illinois have gotten in such condition 
fortK *^ must be entirely replaced. The work was advertised for; the lowest bid 
Ij^^^^/Winoia, $2^060, from the Madison Marine Railways, Madison, Ind.,was accepted, 
II •^^^ lowest bid for the Patrol, $12,000, was considered too great. New specifica- 
f.^ s^te being prepared for the Patrol, and it is hoped that the work can be done 
^'^nsiderably less than $12,000. 

Etr *^ called the H, D. Munson, 120 feet long, 22 feet beam, was purchased at 
n»© *^^*^^®» Ind., under authority granted by the Commission August 28, 1894, for 
i)ri«««: — 11.. I 1 xi — Ij^j^ j^ -^^ expected to use her tor other work in 

so that she will, no doubt, be in commission 



ptincipftily in ffauge inspection, but it is expected to use her for other work iu 
^oction with the surveys, etc.. 




3674 REPORT OP THE CHIEF OF ENGINEERS, U. S. ARMY. 

throughout the year. She was renamed Search , and at present has replace<l the Patrol 
with the snrvey party in the upper river. 

Law%.—\n accordance with a resolution of the Commission, copies of all acta of 
Congress passed since 1888 afl'ecting the Mississippi River Commission are hereto 
appended ; the acts passed previous to that date are found in the Annual Report of 
the Commission for 1889. 

Index. —The index to the annual reports of the Commission, ordered hy a resolu- 
tion of the Commission of August 29, 1894, is in preparation and will soon be com- 
pleted. 

An index of published survey and physical data, and an index of discharge obser- 
vations, in continuation of those published in the annual report for 1889, are hereto 
appended. 

DREDGING EXPERIMENTS. 

The allotment for this work was assigned to this office for disbursement in Jaly. 
The experimental dredge was brought to St. Louis from Memphis by the Tilan and 
Qrdham^ arriving July 11, and the experiments with the dredge were carried on after 
that date under the personal supervision of Col. Henry Flad, member of the Com- 
mission and of the committee on dredges. The steamer Mississippi replaced the Titan 
for a portion of the time because it was necessary to return the Titan to Memphis, 
and it was also believed that it would be cheaper to use the Mississippi than to char- 
ter another boat for the purpose. 

After doing some work above the Merchants Bridge, St. Louis, at Cherokee Bar 
and Devils Island, the experimental dredge was, in November, 1894, again placed in 
charge of the officer in charge of the first and second districts, and the funds trans- 
ferred back to him on February 25, 1895. 

The necessary surveys to determine the proper location for the dredge to work were 
made at each of the places named and also at Liberty Bar (80 miles below St. Louis). 
Surveys of the channels dredged were also made, and at Devils Island two were made 
at intervals of about fifteen days, to discover any changes in the channel. 

TONNAGE AND TRAFFIC. 

It is impossible to obtain accurate statements of the freight traffic on the Missis- 
sippi River without employing special agents for their collection. At some points 
arrangements are made by local bodies for this purpose, but they are so few that the 
total traffic can only be guessed at. 

The most accurate commercial statistics are given for St. Louis, Mo., in the pub- 
lished annual report of the Merchants' Exchange of St. Louis, which contains detailed 
statements of the trade and commerce of that city. 

The secretary of the Merchants' Exchange of Memphis, Tenn., states that 936 
steamers arrived and departed from that city during the year. The shipments of 
cotton by river, northward, for 1894-95 were 27,555 bales; southward, none. 

The receipts from the Mississippi River were 160,789 bales. An appended tabular 
statement gives the varieties and amounts of product received ancf shipped daring 
the year from that point. 

Grays Iron Line shipped from Pittsburg, in 1894, to points on the Mississippi 
River below Cairo as follows : 

To Algiers, La., 3,995 tons steel rails, 228 tons splices, 46,400 pounds bolts, and 
280,000 spikes. 

From Plaquemine, La., to Pittsburg, 500 M. shingles. 

Statement of maps issued, list of civilian engineers, and approximate value of 
plant, are appended. 

Financial statements, detailed and consolidated statements to the end of tho fiscal 
year 1895 will be furnished later for publication with this report. 
Very respectfully, your obedient servant, 

Geo. a. Zinx, 
Captainy Corps of Engineers. 

Lieut. Col. Geo. S. Gillespie, 

Corps of Engineers, President Mississippi River Commission. 
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Money statement. 

MISSISSIPPI RIVER COMMISSION. 

Jaly 1, 1894, balance UDexpended $6, 063. 16 

AmooDt allotted from appropriation, act of Angnst 18, 1894 55^ 000. 00 

Amoaut allotted from appropriation, act of March 2^ 1895 15, 000. 00 

76, 063. 16 
Jano 30, 1895, amount expended during fiscal year 33, 265. 62 

Jnl V 1, 1895, balance unexpended 42, 797. 54 

July 1, 1895, outstanding liabilities $1,800.00 

July 1 , 1895, amount covered by uncompleted contracts 1, 800. 00 

Jnly 1, 1895, balance available 40,997.54 

SURVEYS, GAUGES, AND OBSERVATIONS. 

Jaly 1, 1894, balance unexpended $53, 477. 29 

AmonDt allotted from appropriation , act of August 18, 1894 63, 100. 00 

Amount allotted from appropriation, act of Marcb 2, 1895 113, 780. 00 

230, a57. 29 
June 30, 1895, amount expended during fiscal year 74, 340. 16 

July 1, 1^95, balance unexpended 156, 017. 13 

July 1, 1895, outstanding liabilities $4,500.00 

July 1 , 1895, amount covered by uncompleted contracts 12, 040. 00 

16,540.00 

Jnly 1, 1895, balance available 139.477.13 



Financial statement for the month endinp June SO, 1895, 

SECRETARY S OFFICE. 



Balance unexpended at end of last flaca! year 

Appropriated and allotted as per last mouthly statement — 

Total available 



Expended daring cnrrent fiscal year aa per last monthly 

statement 

Expended during this month 



Total disposed of 

Balance unexpended. 



Improving 
Mississippi 
River: Sur- 
veys, gauges, 

and obser- 
vations. 



^^S. 477. 29 
176, 880. 00 



230,357.29 



72. 537. 12 
1, 803. 04 



74, 340. 16 



In treasnry. 

On band 

Overdrawn.. 



156, 017. 13 



Balance as abore. 



ODtatandinjc liabilities (estimated) 

AjBDoants covered by existing contracts. 



Total Uabilities. 



156, 880. 00 
—862.87 



156,017.13 



4,500.00 
12, 040. 00 



16, 540. 00 



Balance available i 139,477.13 



Improving 
Mississippi 
River: Mis- 
sissippi 
River Com- 
mission. 



$6,063.04 
70, 000. 12 



76, 063. 16 



31, 707. 54 
1,558.08 



33. 265. 62 



42, 797. 54 



Total. 



$59,540.33 
.246, 880. 12 



306,420.45 



104, 244. 66 
3. 361. 12 



107,605.78 



198.814.67 



41, 500. 00 
1,297.64 



42, 797. 54 



108, :i80. UO 
1. 297. 54 
—862. 87 



198,814.67 



1, 800. 00 



6, 300. 00 
12,040.00 



1, 800. 00 I 18. 340. 00 



40, 997. 54 180, 474. 67 



WORKS ABOVE CAIRO, ACT JULY 5, 1884. 
Balance unexpended n t end of last fiscal year $8, 600. 00 

On hand 8,600.00 

Ontotanding liabilities 39.00 



Balance available 8,561.00 
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Financial afatenient for the month ending June 30, 1895 — Continued. 

FIRST AND SECOND DISTRICTS. 



Plum 

Point 

Reach. 



Plant, I 
flrst and 

second 
districts. 



$314. 03 $11, 306. 86 $41. 031. 55 



Balance unexpended at end 
of lust liscal year 

Appropriated and allotted 
as per last monthly state- 
ment 270,000.00.105,000.00 

Appropriated . and allotted , 
since March 2, 1895 330, 000. 00 

Gained by transfer as per i 
last monthly statement — i 

Received from sales, over- 
payments, and rerund 
ments as per last state- 
ment ' 2,396.97 



Hick, 
man, Ky. 



Dredees 



an 



T 



[Preser 



second 
districts 



Total available 602, 71 1. 00 



Expended daring' current 

nscal year as per last 

monthly statement 225, 484. 48 

Expended during this month. 11.650.87 
Lost by transfer as per last 

month ly statemen t 185. 1 



Total disposed of 

Balance unt>xpended. 



In Treasury. 
On hand '. . 




!$230, 000. 00 
350, 000. 00 



74. 995. 31 
6, 806. 04 



237.320.45 



365. 390. 55 



355. 000. 00 
10, 390. 55 



Balance as above 365. 390. 55 



Outstanding liabilities (esti- 
mated) 

Amounts covered by exist- 
ing contracts 



Total liabilities . . 
Balance available . 



2,000.00 
61, 100. 00 



63. 100. 00 



302, 290. 55 



81.801.33 



104, 573. 51 



95, 000. 00 
9, 573. 51 



104, 573. 51 



10, 000. 00 



10, 000. 00 



41,202.90 



41,202.90 



Balance unexpended at end 
of last fiscal year 

Appropriated and allotted 
as i>er last monthly state- 
ment 

Appropriated and allotted 
since March 2, 1895 

Gained by transfer as per 
laHt raouthlj' st-atement — 

Received from sales, over- 
payments, and refund- 
ments i^ per last state 
mcnt 



Hopefield 
Bend. 



94, 573. 51 



Removal 

of Non- 

connah 

Rock. 



1.20 



works. 



Surveys, 
gauges. 



dredelnc, "^If""*^, B«"g* 
first anS nation of and 



Dredging 
experi- 
observa- i ments. 
tions. ' 



$3. 766. 26 $604. 91 



20, 000. 00 



12, 000. 00 



$13,603.05 



20, (KM. 00 10,000.00! 



723.03 



580,001.201 43,766.26 



22.604.01 14,326.08 



16. 575. 07 
11,665.09 

2. 600. 00 



2.870.63 7,557.92i 4,311.87 



492. 93' 



30, 840. 16 



I O QT 



549, 161. 04 



477,400.00 
71,761.04 



549. 161. 04 



3,000.00 
166. 125. 04 



169, 125. 04 



38U, 036. 00 



2,870.63: 8.010.55 



40,895.63' 14,594.36 



35.000.00j 14,500.00 
5.895.63! 94.36 



40, 895. 63 



14. 594. 36 



1,000.00 



1.000.00 



10, 014. 21 



14, 326. 08 



40,895.63. 13. 594. 361 



Helena, 
Ark. 



Upper 

Yazoo 

levee 

district. 



- I- 



$49.65 



$5,153.27 



Total available. 



I- 



49.65' 5,153.27 



Expended during current 
fiscal year as per last 
monthly statenxent 

Expended du ring this month . 

Lost by transfer as per Inst 
monthly statement 



49.65 



Total disposed of 

Balance unexpended. 



.50 



$1, 496. 10 



Upper 
^Vhite 



Lower 
'WWte 
River j River 
levee j levee 
district. '' district. 



Lower 

St. 
Francis 

levee 
district. 



$9, 477. 76 

lUO, 000. 00 
98, 000. 00 



$7,745.27, $7, 266. 68 $13, 914. 50 



53, 000. 00 
51, 940. 00 



.14, 



1. 496. 24 207. 477. 76 



6.24 



49. 65 



50 



107. 534. 61 
13,734.56 



112.685.27 



57,540.54 
412. 55 



75,000.00 90,000.00 



73, 500. 00 



80,240.00 



155,766.68 190,154.59 



76,529.37 97.341.27 
321.92 2.318.58 



6.24121,269.17 57,953.09 76,851.29 



5. 11)2. 77, 1 . 490. 00 86. 208. 59 54, 732. 18 78, 916. 39 



99,659.85 



90,494.74 
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Financial statement for the month ending Jane 30y 1895 — Continued. 
FIRST AND SECOND DISTRICTS-Continued. 



In Treasury. 
On hand 



Hopefield 
Besd. 



Balance tm above. 



OntatandingliabilltieB (esti- 
mated) 

AmoQDts covered by exist 
ing coDtracia 



Itemoval 

of Nod- 

connah 

Rock. 



$5,152.77 



Helena, 
Ark. 



Upper 

Yazoo 

levee 

district. 



Upper 

White 

River 

levee 

district. 



Lower 

White 

River 

levee 

district. 



$JOC. 14 $78, 000. 00 $i:. 940. 00 $73, 500. 00 



Lower 

St. 

Francis 

levee 

district. 



9»9.86 8,208.591 12,792.18 



5.152.77' 1,490.00 



Total liabilities... 
Balance available- 



80. 208. 59| 54. 732. 18 



1,000.00 
49,423.39 



5, 152. 77 



50,423.39 



500.00 
44,<K)0.00 



5, 415. 39 



78.915.39 



500.00 
43,523.30 



$66, 240. 00 
24,254.74 



90,494.74 



600.00 
66,788.60 



44,500.01) 44,023.30 67,388.60 



1,490.00 35.785.20 10,232.18, 84,892.09 



23, 106. 14 



Ten model 
barges. 



Balance ULexnended at end 
of last fiseal year 

Appropriated and allotted 
as per last monthly state- 
ment 

Appropriated and allotted 
since Harch 2, 1895 

Gained by transfer as per 
last monthly statement. . . 

Received from sales, over- 
payments, and refund- 
ments as per last state- 
ment 



Total ayailable. 



Expended during cnrrent 
fiscal year as per last 



monthly statement. 
Expended during this 

month 

IxMt by transfer as per last 
mthly statement 



Improving Improving 

harbor at i harbor at 

Memphis, Kew Mad- 

Tenn. rid. Mo. 



$37,500.00 $50,000.00 



37, 500. 00, 50, 000. 00 



Improving 
St Francis 
River, Ark. 



White 

River levee 

district. 



$20, 000. 00 $75, 000. 00 



Total. 



$115,789.98 
1,137,500.00 



$100,220,001,189,900.00 
723.03 



37, ."lOO. 00 



^ Total disposed of.... 

Balance unexpended. 



37,500.00 



In Treasury 
On band — 



Balance as above. 



Ootstanding liabilities (esti- 
mated) 

Amoants covered by exist- 
ing contracts 



ToUl liabilities... 
Bslanoe available. 



38, 367. 58 
729.83 



39. 097. 41 



10,902.59 



10, 000. 00 
902.59 



10,902.59 



100.00 



100.00 



10.802.59 



20, 000. 00, 76, 000. 00 



20,000.00 75,000.00 



2.577.66 



100,220.00 2.446.690.67 



I 



20, 000. 00^ 75. 000. 00 



882.867.94 
48,092.07 
12,799.31 

943, 759. 32 



100.220.001.502.731.35 



100,220.0011.347,300.14 
! 155,431.21 



100,220.001.J>02,731.35 



18,700.00 
430, 060. 33 



449, 660. 33 



100.220.00 1,053,071.02 
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Financial statement for the month ending June 30, 1895 — ContiDUed. 

THIRD DISTRICT. 



Lake 

Providence 

Reach. 



Balance nnexnended at end 
of last fiscal year 

Appropriated and allotted 
as per last monthly state- 
ment 

Gained by transfer as per 
last monthly statement . . 

Received from sales, over- 
payments, and refund 
ments as per last state 
ment 



$6,554.09 
304. 400. 00 



Total available 



4.76 



310. 958. 85 



Surveys. I r y 

Plant, third gauges, and ^-ootlve^' 
district. observa- *®" '^""^ 



914,924.48 



tions. 



district. 



$4,903.43 $10,621.87 



Upper Ten-i Middle Ten- 



sas levee 
district. 



$10, 389. 79 



aas levee 
diatrict. 



$603.16 



125.000.00 18,000.00, 300,000.00 600,000.00| 200,000.00 

105. 000. UO 



8.16 



130,924.48! 22,903.431 310.621.87! 610.397.95i 306,603.16 

I ■ I I ■ 



Expended during current j 

fiscal year as per last ; 

monthly statement t 127, 036. 06; 76, 701. 50; 

Expended during this mon th ' 391.68 8,336.3l{ 

Xxtst by transfer as per last | . 

monthly statement ; 



ToUl disposed of 1 27, 428. 34 



6,3:15.61 162,972.78 
523.34 1,338.40 

*3,000.00 



Balance unexpended . . I 183, 5.30. 51 



85,037.811 6,858.95 



54,886.67 



In Treasury i 164,400.00 66,000.00 

On hand ! 19,130.51 

Overdrawn 



Balance as above i 183, 530. .51 



Outstanding liabilities (esti* | 

mated) ! 10, 131. 11 

Araonntcovered by existing 

* contracts i 3,390.40 



ToUl liabilities. 



13, 530. 51 



-11,113.33 



54,886.67 



4. 886. 67 



4. 886. 67 



Balance avaiUible 1 170, 000. 001 50, 000. 00 



16,044.48 



287,462.251 96,614.21 
24,921.70, 5,689.76 



♦6.000.00; ♦2,000.00 



167,311.18 318,383.95! 104,303.97 



16, 000. 00 
44.48 



16, OU. 48 



1,200.00 



143,310.69, 292,014.00' 201,299.19 



147. 000. 00 



—3, 689. 31 



143. 310. 69 



294,000.00 



—1,986.00 



292. 014. 00 



1,310.69 2,000.00 
104, 000. 00 198, 000. 00 



1.200.00 105,310.69, 200,000.00 



14,844.481 38,000.001 92,014.00 



178,000.00 
23. 299. 19 



201, 298. 19 



500.00 
122,260.00 



122.760.00 



78,539.19 



* Transferred to fourth district. 



Yicks- { Lake 
burg, { Bolivar Stone. 
Miss. front. 



Balance unexpended at end i 



Improv- [ Improv- 
ing har- ing bar- 
bor at I bor at 
Virks- ; Green- 
burg, ville. 
Miss. ' Miss. 



Ashbrook 
Xeck. 



Total. 



pen 

of last fiscal year $108. 07! $104. 38 $37, 668. 99'$10, 922. 49, $2, 249. 66 

Appropriated and allotted 



ati per last monthly statt 
ment 

Gained by transfer as per 
last monthly statement . . 

Received from sales, over- 
payments, and refund- 
ments as per last state- 
ment 



60,000.00 



80,000.00 



$89,050.41 



$85,000,001,772,400.00 
105,000.00 



12.93 



Total available. 



108.071 104.38 97.668.99 



Expended during current 
fiscal year as per last 
monthlv statement 

Expended during this month. 

Lost by transfer as per last 
monthly statement 



Total disposed of. 



22,423.50 
1,137.37 



23, 560. 87 



10,922.49; 82.249.66 



4,124.36, 79.814.74 



4, 124. 36 



79, 814. 74 



Balance unexpended . . ; 108. 07 104. 38 74, 108. 12 G, 798. 13 



2,434.92 



85.000.00 



49,109.72 



1,076,463.33 



912,596.33 
42,338.56 

11,000.00 



49, 109. 72 



965,933.89 



35, 890. 28|1. 010, 529. 44 



i 
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Financial itiatementfor the month endiny JuneSO^ 1895 — Coutiuued. 

THIRD DISTRICT-Coutiiiueil. 



VickB- 
barg. 
Miss. 



In Treasury 

Ou band 

Overdrawn.. 



Lake 

Bolivar 

front. 



$:08.07, $104.38 



Stone. 



I Iiuprov- 
j Inji: hAr- 
I bor at 
! Vicks- 
, burg, 
Miss. 



$70,000.00 

4.108.12: $6,708.13 



Balance aa above. 



108.0] 



104.38 



Outatandlng liabilities (cati- ' I 

njated) 1.10 

Amountcovered by existing I | 

contracts ' 106.97 



7.31 
07.07 



1 ToUl liabilities . 
Balance available. 



108.07 104.38 



74,108.12, 6,708.13 



74, 108. 12 



74, 108. 12 



Improv 
ing bar- 
bor at 
Green- 
ville, 
Miss. 



Anbbrook 
Keck, i 



Total. 



$5,000. 00 $2!;, 000. 00 $065,400.00 

10,890.28; 64,483.16 

-2,565.08 i —19.353.72 



2, 434. 92, 35, 890. 28 1 , 010. 529. 44 



37.MJ 20.074.42 

2.C97.38I 1.060.38] 506,029.32 



2,434.92 1,660.38 526.103.74 



6,798.131 34,229.901 484,425.70 



FOURTH DISTRICT. 



Ten^As Atchafa- Lafour | Pontchar- : Barataria 
i««-L.\ii« laya levee che levee train levee levee dis- u..«« h*. 
trict ! <»«*"ct. district. I district. trlct. •\rict. 



Balance unexpended at end 

of last fliwal year $19, 605. 79 $14, 139. 52 

Appropriated and allotted 
aa per last monthly state- 
ment 264.000.00304,000.00 

Gained by transfer as per 
last monthly statement 

Kec«ived from sales, over 
payments, and refund 
ments this month 



Lake Surveys, 
Borgne gauges & 
observa- 
lious. 



$10, 719. 83' $1, 716. 30 $12, 015. 28' $7, 615. 73 



$9,470.73 



Total available. 




Expended daring onrrent 

llBca) year as per last 

monthly statement 72, 885. 65; 135, 652. 44 

Ezpendea daring this mouth 



283,605.99 318,139.52 



XxMt by transfer as i>er last 
monthly statement 

Lost by oieposit. proceeds of 
sale of Engineer property . 



790.31 
65,000.00 
*42, 640. 00 



378.52 
4,633.04 
3,040.00 



180,000.00 300,000.00120,000.00100,000.00 22,000.00 
4,633.04' 



190,719.83 



59, 158. 10 
1,048.66 



1, 800. 00 



306, 349. 34 132, 015. 28 



146.622.36 47,670.41 
2, 685. 30 820. 59 



107,617.23! 31,470.73 



3, 000. 00 



1, 200. 00 



Total disposed ot 1 181, 315. 95 143, 704. 00 62, 006. 76 152, 307. 66 49, 604. 00 



45,462.75 
253.11 



1.000.00 



5,806.00 
274.23 



46. 715. 86 



Balance unexpended.. 102,290.04174,435.52,128,713.07' 154,041.68 



In Treasnry. 

On hand 

Overdrawn . . 



Balance as above. 



A mount covered by existing 
COD tracts 



Total liabilities 

Balance available.. 



99. 360. 00 188, 960. 00,123. 200. OOi 157, 000. 00 
2,930.04 5,313.67 



-14,524.48 



—2. 958. 32 



82. 324. 28| 60, 901. 37 



68. 800. 00 
13, 524. 28 



59, 000. 00 
1,901.37 



6, 080. 32 



25, 390. 41 



102, 290. 04 174. 435. 52 128, 713. 07, 154, 041. 68 



10,375.00 



10, 375. 00 



13,473.00 



13. 473. 00 



9. 084. 80 



9. 084. 80; 



82, 324. 28 



91,915.041 GO, 962. 52 119, 628. 27 1 154,041.68| 82,324.28 



60,901.37 



22,000.00 
3,390.41 



25, 390. 41 



60.901.37 25,390.41 



*- Transferred to Homochitto levee district. 
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Financial statement for the month ending June 30, 1895 — Continued. 

FOURTH DISTRICT-Contlntied. 



Balance unexpended at 
fiscal y< 

{»propriatec 
otted as per last 



end of last 
Appropriated an 



year, 
d al- 



monthly statement. . . 

Gained by transfer as 
per last monthly state- 
ment 

Gained by transfer dur- 
ing this month 

Received from sales, 
condemned Engineer 
property 

Received from sales, 
overpayments, and re- 
fundments this month. 

Total available — 

Expended daring car* 
rent fiscal year as i>er 
last montlily state- 
ment 

Expended during this 
month, 



New 
boat. 



$10,000.00 



Homo- 
chitto le- 
vee. 



Improv. 
iTiuIinS ^i!S?bSr'2?i^°afafaya** 

^*^®'- leans, La. ' rivers, 

I La. 



Improv- 




ing har- 




bors at 




Natchez 


Total. 


& Vida 




lia. Miss. 




& La. 





10. 000. 00 



«$30,0t0.00 



$7.5,283.18: $40, 461. 01 $77, 500. 00 $193,244.79 

I ' 

1,300, 000. 00 $110, 000. 00 70,(100.00 RO.OOO.OOjl.SHO.OUO.OO 



4,633.04 
30,000.00 

43.26 

. 1.70 



30,000.001,409,961.18 



Expended by deposit, 
proceeds sales Engi- 
neer property 

Lost by tranHfer as per 
last monthly state- 
ment 

Lost by deposit, pro- 
oee<ls of safe of Engi- 
neer property 



Total disposed of. 

Balance unex- 
pended 



In Treasury. 

On hand 

Overdrawn.. 



Balance as above. 

Amount covered by ex-' 
istiug contracts 



Total liabilities.... 
Balance available. . 



10,000.00 



513,259.49 
6. 249. 02 

43. 26 

69. 633. 04 

52,680.00 



38.63 
8.00 



25.51 



4,633.04 
30,000.00 

107.40 

0.70 



110, 046. 63 110, 486. 52 157. 600. 60;i, 787. 904. 98 



30.000.00 



10, 000. 00 



30, 000. 00 



641.864.81 



768,096.37 



758,320.00 

27.250.17 

—17.482.80 



10, 000. 00 



10, 000. 00 



30.000.00 768,006.37 



32,932.80 



32, 932. 80 



ao, 000. 00 735, 163. 57 



91,892.38 
1. 980. 71 

38.03 



93, 911. 72 



16, 134. 01 



15. 000. 00 
1, 134. 91 



38, 474. 69 
980.20 

2.'>.51 



39, 480. 40 



71,006.12 



67,500.00 
3, 506. 12 



44,253.75' 687.888.31 
1.297.84 10.499.77 



45.551.59 



107.40 
69,633.04 
52.680.00 



820.808.52 



111,949.01 



067,186.41 



100, 000. 00 940. 820. 00 

11, 949. Oil 43, 849. 21 

—17.482.80 



16. 134. 91 71, 006. 12 111. 949. 01 967. 186. 41 



16,134.911 71,006.12 



46.600.92 79,533.72 



46. 600. 92 79, 533. 72 



65,348.09; 887,652.60 



* Transferre*! from levee allotments, 2 per cent of each. 
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Cpn80lid€ited $iaiement of all appropriations expended under the Miesiseippi River Com- 

mieeion, June SO, 1895. 

▲etof— 

Jni»e28.1879 $175,000.00 

Jane IC 1880 150.000.00 

March 3. 1881 1. 000. 000. 00 

March 3. 1881 150.000.00 

Augiut2,1882 4,123.000.00 

Aiicn8i7.]88S 150.000.00 

March 3, 1883.. 150,000.00 

jADiiasT 19, 1884 1.000.000.00 

July 5, 1884 75,000.00 

Joly 5. 1884«l«u$5,000 tranaferred to snag-boat service 2,065.000.00 

Jaly7.1884 75.000.00 

Anfpist 5. 1888. leas $5,942.60 for expenses, office Chief of Bngineers 1 . 994, 057. 40 

Aagnat 5, 1886, less $47.30 for expenses, office Chief of Engineers 29, 952. 7(V 

Angost 11. 1888. leas $4,850 for expenses, office Chief of Engineers 2, 840, 141. 00< 

Angaat 11. 1888 75, 000. Oft 

October 2, 1888 35.000.00 

October 19, 1888. less $4,214.39 reverted to the Treasury 20,785.61 

September 19. 1800 3,200,000.00 

September 30, 1890 5.625.00 

MarohS, 1891 1.000.000.00 

July 13. 1803 2.470.000.00 

March 3. 1808 2,665.000.00 

Angnat 17. 1894 485,000.00 

Angost la 1894 2.665,000.00 

March 5,1896 2.665,000.00 

Total speci6c appropriations 29.263.561.71 

icea from former appropriations applied to works below Cairo under 

of August 2. 1883. less $123.42. reverted to Treasury $272,504.96 

for works above Cairo, underact of July 5,1884 22,632.53 

Total balances 295,137.49 

Total 29,558,699.20 

EXPENDED. 



Location and oliject. 



Plana Point Reach 

Memphis Harbor and Reach 

I^ake Providence 

Bad and AtchafkUya 

]>veea 

Sarveya, gauges, and observations * 

Miaaiasippi River Commission 

Other worfca, plant, and miscellaneous. 



Total expended 
Balance June 80, 1886. 
Unallottad 



To June 30. 1804. 



$4,008,944.25 
1,176,656.93 
3,234,588.16 

826,256.59 
7,665,761.32 
1,102,615.41 

370,042.78 
4,771,256.11 



23,156,131.56 



During IsHt year. 



$237, 820. 45 

39.097.41 

127, 438. 34 

39.454.89 

1,489.131.48 

74.340.10 

33,265.62 

724,806.48 



2,714,934.83 



Total. 



$4,246,264.70 
1.215,754.34 
3,362,016.50 

865,711.48 
9,104,892.80 
1. 176, 955. 57 

408. 318. 40 
5.496.152.59 



25.871.066.38 

3,687,861.87 

3,O0Ql0O 



Total available 

aaJea and refundments. 



29.561.928.25 
3,229.05 



Total a.ppropriaied I 29.556.699.20. 



* Under secretary Mississippi River Commission. 
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Beceipt$ and Bhiptuentt via MissisMppi Eiver at Memphis, Tenn., during (he year 1894 
[Statement furnished by Memphis Merchants Exchange, April, 1895.] 



Articles. 



Apples. barrels, . 

Bran sacks . . 

Beans and pease barrels. . 

Birtter poands. . 

Bagging irolls. . 

Bacon and hams pounds. . 

Boots and shoes cases.. 

Com^ bushels. . 

Cheese packages.. 

Coffee ..sacks.. 

Cotton seed do.... 

Cotton ties bundles.. 

Dry goods cases. . 

£ggs do.... 

Plour barrels.. 

Hay bales.. 

Hats and caps oases . . 

Hogs head . . 

Sheep do 

Cattle do.... 

Horses and mules do — 



Beceired. 


1 
Shipped. ; 

1 


185 


2,026 


1,077 


2,483 


876 


1,108 


63.952 


8,370 


121 


14,132 


1,387.406 


709.290 


189 


5,933 


r3,44» 


141,866 


145 


2,910 


744 


2,547 


387,547 


1,183 


58,342 


13,907 


9 


3,620 


2,460 


478 


87, 791 


26,542 


1,291 


70.823 




440 
50 


799 


53 


1 ' 


472 


107 


293 


1,783 



Articles. 



Lard pounds. . 

Lumber M feet. . 

Liquors packages . . 

Meal barrels. . 

Molasses do 

Kalis kegs.. 

Oats bushels. . 

Onions barrels. . 

Potatoes do — 

Pork, sides do 

Rice do.,.. 



Sugar hoffsheads. . 

Sugar : Tbarrels. . 

Tobacco packages . . 

Cotton -seed oil barrels. . 

Cotton-seed meal sacks.. 

Cement barrels. . 

Lime cars . . 

Fresh meat pounds.. 

Coal tons.. 



Received. 



57,230 

98 

1,860 

3.826 

12.145 

42,066 

250 

451 

11.431 

510, 120 



Shipped. 



2.650 
1.485 



1.350 



429,220 

146 

5,149 

14. 122 

2.044 

5.165 

218,192 

1,205 

8,325 

2,105,942 

753 

257 

9.046 

1,2! I 

14,237 

663 

2,113 

110,300 

14,467 



Statement of charts ieeued from June 1^ 1894 , to May 25, 1895. 



Description. 



Alluvial Valley 

Scale, i inch to mile 
Scale, 1 :20000 



Total. 



Free. 



136 
3,369 
4,074 



7,579 



Proceeds deposited with assistant treasurer of the United States at St. Louis, Mo. 



Sold. 



152 
289 
223 



664 



Total. 



3,658 
4.297 



8,24S 



$70.25 



List of civilian engineers employed on works under the Mississippi liiver Commission, in 
charge of Capt, George A, Zinn, Corps of Engineers, from June 1, 1894, to May 25, 
1896, 



Name and residence. 


Time 
em- 
ployed. 


Pay 

per 

month. 


Where employed. 


Work on which employed. 


J. A. Ockerson, St. Louis, Mo. . . 
A. T. Morrow. Rockford. Ill 


Months. 
12 
6 

12 

12 
12 

2 


$250 
175 


In field and office . . . 
do 


In charge of aunreys. 
Surveva and reducuon of field 


Kivas Tully, St Louis, Mo 

C. "W. Clark St. Louis. Mo 


175 

175 
150 

150 


St. Louis office 

do 


work. 
In charge of computing dlvi* 

sion. 
Platting maps, S. G. O. 
Survevs and reduction of field 

work. 
Do. 


W . G. Comber, St. Louis, Mo. . . 
Geo. H. French, St. Louis, Mo.. 


In field and office . . . 
do 
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Jlpprarimaie value ofj)Iani helanging to Ihe United States used on works under the MissiS' 
9%ppi Uiter Commieeion in charge of Capt. George A, Zinn, Corps of Engineers. 




MissisAippi River CommissioD . 



Surrey:!, gauges, and observa. 
tiunn. 



Steamboat Miaaiiisippi, with outfit. 

Rowboata 

Booksaod fiirnitare 

Steamboat Patrol and outfit 

Steamboat Search and outfit 

Survey boat Illinoia and outfit 

Kowbbats 

Snrve^'ing^ inatramentB 

Drawing instruments 

Printing plant 

Office furniture 



Approxi- 
mate 
value 

May 25, 
1&5. 



1 ' 
1 
1 
11 



$60,000 
150 
225 

8.0U0 

10.000 

800 

100 

6,000 
400 
A30 
700 



Abatract of proposals for building new hull for United States steamer Patrol and removing 
present machinery and cabin thereto received in response to advertisement dated Marcn 
£5, 1S95, and opened Mag 1, 1895, by Capt. George A. Zinn, Corps of Engineers, 



No. 



1 

2 
3 



Name and address of bidder. 



J3»vid S. Barmore. Madison, Ind 

Ed. J. Howard, Jeffersonville, Ind 

St. Louia Sectional Dock Co., St. Louis, Mo. 



Amount 
of bid. 



$14,600 
13.700 
12,000 



All bids rejected. 

Ahatraet of proposals for building new hull for United States survey boat Illinois received 
i» response to advertisement dated April 15 j 1895, and opened May 1, 1895, by Capt. 
George A. Zinn, Corps of Engineers. 



No. 



1 
2 
3 



Name and address of bidder. 



David S. Barmore, Madison. Ind. * 

£d. J. Howard, JetrersonvUle, Ind 

St. Louis Sectional Dock Co., St. LouiSt Mo. 



Amount 
of bid. 



12,060 
2,250 
8.250 



* Lowest bid ; accepted. 



LIST OK APPENDIXES ACCOMPANYING THE REPORT OF THE SECRETARY OF THE 

MISSISSIPPI RIVER COMMISSION. 

A. — Report of Assistant Engineer J. A. Ockerson on field work, office reduction, and 
mapping. 

B. — Report of Assistant Engineer A. T. Morrow on secondary triangulation field work 
from Prairie dn Chien, Wis., to Trempealean, Wis. 

C. — Report of Assistant Engineer A. T. Morrow on topographical and hydrographical 
field work from Keithsbarg, 111., to mouth of Kock Kiver. 

D.— Report of Assistant Engineer George H. French on resurvey between high-water 
bank lines and hydrography from mouth of Arkansas River to Glenora, Miss. 

E. — Report of Assistant Engineer W. G. Comber on resurvey between high- water 
bank lines and hydrography, Vicksbnrg to Glenora, Miss. 

F. — Report of Assistant Engineer KivasTully on work accomplished by the comput- 
ing division. 

G. — Index of physical data. 

H. — Index of discharge measurements. 

L — Discharge measurements at Ashport llend, Memphis, Old Town Bend, Green- 
ville, and Wilsons Point in 1894. 

J. —Highest and lowest water, 1891 to 1894. 

K.— Copy of laws afi'ecting the Mississippi River Commission. 
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LIST OF PISTES ACCOMPANYING THE REPORT OF THE SECRETARY OF THE MISSIS- 
SIPPI RIVKR COMMISSION. 

1. Secondary trian^ulation and stone lines, Prairie du Chien to Trempealeau, Wis. 
Transalluvial prohles above tbe mouth of the Ohio RiveT at the foUowinfi^ points: 

2. Seven and one-half miles above Cape Girardeau. 

3. On county line between Jackson and Union counties 2 miles below Grand 

Tower, 111. 

4. At Wilkinsons Landing, 12^ miles above Grand Tower, 111. 

5. At Brewerville, 111., 2i miles above St. Genevieve, Mo. 

6. One mile below Kennetts Castle. 

7. At Kimmswick, Mo. 

8. At Kahokia, 111., opposite United States Engineer depot at St. Louis. 

9. One mile above head of Chouteau Island, at Comstock station, on Cleveland, Cin- 

cinnati, Chicago and St. Louis Railroad. 

10. One mile below Portage, Mo. 

11. At Two Branch Island, 1 mile above St. Peters, Mo., 13 miles above Grafton, 111. 

12. At Sterling, Mo., 34 miles above Grafton, 111. 

13. Four miles below Clarksville, Mo. 

14. At Rock port, 111., 5 miles above Louisiana, Mo. 

15. At Hannibal Bridge. 

16. At Quincy, 111. 

17. On county line between Hancock and Adams counties, 111., 5 miles above 

Canton, Mo. 

18. At Burling^n, Iowa. 

19. At Keithsburg, 111. 

20. At Port Louisa, 8 miles above New Boston, 111. 

Cross sections on stone lines below Donaldson ville as follows: 



21 887 

22 890 

23 893 

24 896 

26 902.5 

27 905.5 

28 908 5 



29 911.5 

30 914.5 

31 917 

32 920 

33 923.5 

34 926.5 

a5 927.5 

36 929.5 



[Miles below Cairo.] 
37 932.5 



38. 
39. 
40. 
41. 
42. 
43. 
44 



936 
938 
941 
944 
947 
950 
953 



45 956 

46 959 

47 962 

48 965 

49 968 

50 971 

51 973.5 

52 976 



o8 979 

54 982 

55 985 

56 988 

57 991 

58 995 

59 998 



Appendix 4 A. 

REPORT OP ASSISTANT ENGINEER J. A. OCKKRSON, ON FIELD WORK OFFICE REDUC- 
TION, AND MAPPING. 

St. Louis, Mo., May 25, 1895. 

Sir: I have the bonor to submit tbe following report on field work, office reduc- 
tion, and mapping during the year — May 31, 1894, to May 25, 1895. 

The general character and scope of work has been the same as during the preced- 
ing year. 

The field work consisted of the usual secondary triangulation and stone lines 
extended northward from Prairie du Chien, Wis., to Trempealeau, Wis., a distance 
of 78 miles by river; the continuation of this work northward in May, 1895, from 
Trempealeau to Wabasha, Minn. 

Detailed topography and hydrography from Keithsburg, 111., northward to Daven- 
port, Iowa, a distance of 50 miles by river; low-water topographic and hydroffraphic 
survey between high-water bank lines from mouth of Arkansas Itiver to Vicksbarg. 
a distance of 200 miles; one low-water gauge inspection. Also 19 transalluvial 
profiles run from bluff to bluff above Cairo at intervals of about 20 miles. 

Surveys made in connection with experimental dredge to ascertain effect of cur- 
rent and seiiment on dredged channel. 



SECONDARY TRIANGULATION AND STONE UNES. 

The triangulation party under Assistant Engineer A. T. Morrow reached Prairie 
du Chien on June 18, 1894, and immediately began the extension of the triangulation 
and stone lines northward from the upper limits reached in 1893. Forty-one stations 
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-were occupied and 16 tertiary points other than bench marks were located The 
average error of closure of triangle for the season was 2.19 seconds, 21 triangles 
dosed large, and 18 closed small. 

A base line was measured with steel tape at De Soto, Wis. The length of base is 
6,486.35326 feet, 1,977.02276 meters. The discrepancy between the two measurements 
was 0.00608 feet, or 1 in 929,300. 

The number of triangles between the Prairie dn Chien and De Soto base lines is 
21. The length of the De Soto base computed from the Prairie du Chien base 
through the 21 triangles is 1,P76.9286 meters, a discrepancy between the measured 
and computed lengths of 1 in 21,000. 

The Trempealeau base is 5,223.43093 feet, or 1,592.0874 meters long The discrep- 
ancy between the two measurements of this base wus 0.00218 feet, or 1 in 2,396,000. 

Number of triangles between the De Soto and Trempealeau base is 22. The length 
of the Trempealeau base as computed from the De Soto base is 1,592.0338 meters, a 
discrepancy between the computed and measured lengths of 1 in 29,700. 

The azimuth at the De Soto base was determined by observation on Polaris at 
elongation four nights and 6 Ursa) Minoris at elongation one night. Error of chro- 
nometer was determined by observing six time stars. For some reason, not yet 
explained, the range in azimuth results at this station was unusuall}'^ large and 
amounted to 13.84". The mean of the observed results give for the azimuth of the 
base line 140^ 40' 24.8". The azimuth carried through the triangles from the Prairie 
du Chien base gives for the De Soto base 140^ 40 17.1", a discrepancy of 7.7". 

The azimuth at Trempealeau base was determined by two nights' observations at 
elongation of Polaris, A Ursas Minoris, A Ursse Minoris, and 51 Cephei. The chro- 
nometer error was derived from the observations on two nighta of four time stars. 
The mean result for observed azimuth at w est base is 272^ 40' 21". Extreme range, 
4.65 '. The computed azimuth from the Prairie du Chien base is 272"^ 40' 23.9", a 
discrepancy of 2.9" for the total distance covered by the season's work. 

Twenty-five stone lines were established and 77 stone-line bench marks located 
tbereon. 

Vertical angles were read over each triangle side and also to precise bench marks, 
and the elevations of the bluffs on which the stations stand were thus determined. 

The results of these levels, carried by means of vertical angles read at various 
times, first from one end of the line and then the other, are very satisfactory. Often 
an interval of several days elapsed between the readings from the two extremities 
of the lines. 

The vertical engle is measured on a 10-inch circle, the least reading of vernier 

being five seconds. Each result consists of reading both verniers with circle right 

and then with circle left. The mean of the two values is the result used. The 

elevations of the triangulation stations in the following table were determined by 

duplicate lines of ordinary levels A*om the nearest precise bench mark. The table 

shows the discrepancies between the precise levels and levels carried by vertical 

angles, the former being taken as correct; also the number of lines and distance 

between benches. 

Table A. 



From station- 



To slAtlon— 



Number 

of 'LeD^^tli. 
ntations. ! 



Froitland Bnffklo 

Baffalo ! RooklAland 

Bock Island Rapids City 

KapidaCity Cordova 

Cordova Bellevne 

BeUevae > Dabnqae 

Dnbaqne Waupeton 

Waapeton Prairie du Chien . 

Prairie du Chien DeSoto 

De Soto ' Trempealeau 



14 
6 
13 
9 
23 
13 
16 
23 
22 
22 



Total 



161 



Miles. 
25 
10 

1? 
7 
52 
17 
21 
33 
32 
43 



252 



Dis. 
crepancy. 



Feet. 
—0.37 
+ 1.60 
—0.58 
—1.03 
+1.67 
+1.58 
—0.58 
+0.36 
+ 0.16 
—0.40 

+2.41 



The algebraic sum of the discrepancies or the error at the end of a lino 252 miles 
long is 2.41 feet. This, considering the time spent and method employed, must be 
considered as remarkably good. If reciprocal angles were read at the same time, 
and more results were obtained for each angle, the results of leveling by means of 
vertical angles would doubtless show a high degree of accuracv. 

The elevations of stations above Memphis datum, from Fruitland to Trempealeau, 
as determined by vertical angles, is given in Table No. 4. 

The descriptions of locations of the secondary stations are given in Table No. 1. 
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Table No. 2 giyes the geographical positions of triangulation statioDB 
points together with lengths and azimuths of sides. 

Table No. 3 gives same data for the stone-hue bench marks. 

The secondary trijingolation was resumed on April 4, 1895, when M 
French and one rodman took np the work of reconnaissance and locatioi 
from Trempealeau northward. This work was completed to St. Paul, M 
17. There were 60 stations and 2 base lines located . The regular party, u 
ant Engineer A. T. Morrow, left St. Louis on board the steamer Search 
and arrived at Trempealeau, Wis. , on May 3. Work was at once begun an 
were occupied, 15 triangles closed, and 11 stone lines established up to S 

Further details of the triangulation iield work of 1894 will be found 
Assistant Engineer A. T. Morrow, Appendix 4 B. 

TOPOGRAPHY AND HYDROGRAPHY BETWEEN KEITHSBURG, ILL., AND DA 

IOWA. 

The triangulation party and field equipment was transferred to Keii 
took up the topographical and hydrographical work on August 25, 1894, 
began at the upper limit of the field work of 1893 and was extended i 
distance of 50 miles to Davenport, Iowa, which was reached on October 

Table No. 5 shows the discrepancies between the precise levels and t 
levels. 

Table No. 6 shows the discrepancies between the two lines of ordinar 

Table No. 7 gives descriptions and elevations of the high^water mar) 
in the season of 1894. 

Table No. 8 gives the slope of the water surface in the river bet wee: 
stone lines as derived from the levels and gauge readings. 

Table No. 9 gives descriptions of all bench marks connected with and 
tion in feet above the Memphis datupi. 

Further details of the tield work will be found in the report of Assists 
A. T. Morrow, Appendix 4 C. 

LOW-WATER SURVEY FROM MOUTH OF ARKANSAS RIVER TO VICKI 

At the close of the field work at Davenport, Iowa, the steamer Patrol 
boat Illinois were brought to St. Louis, and, after taking on board supp 
October 18, with survey parties and equipment on board, for the m* 
Arkansas River. 

The IlHnoia was left at latter point with a party in charge of Assista; 
George H. French, to work downstream. A small steamer, Mimaf was ' 
tender for the survey boat and to aid in sounding. 

The Patrol, with a party in charge of W. G. Comber, proceeded to Vi< 
there began the work upstream. 

The first party began work on October 25 and the second party on 
The object of the survey was to secure data by means of which a conr] 
the first general survey could be made, and the changes In the bed o1 
between the high-water bank lines could thus be ascertained. 

The survey consisted of careful soundings on lines normal to the streai 
intervals of 200 meters, or 8 lines to the mile; the topography of thi 
numerous elevations from which 5-foot contours were developed, and cf 
to determine the water surface elevatious and slope. 

The work was connected at frequent intervals with bench marks a 
points of the general survey, so that a direct and reliable comparison c 

The survey covered 201 miles of river. There were 41,000 soundingis t 
were located by 34,000 angles. The entire work was accomplished in 
working days, or an average of 5.3 miles per day for the two parties. 

Further details of the field work will be found in report of Assista 
George H.French (Appendix 4 D) and report of Assistant Engineer V 
(Appendix 4 £). 

TRANSALLUVIAL LEVELS ABOVE CAIRO. 

A party under Mr. W. S. Williams took the field July 13 at Mound City 
purpose of running profiles across the valley from bluff to bluff and t 
limits of high-water overflow from the Ohio River northward. The pai 
of Mr. Williams, levcler, one recorder, two rodmen, and a teamster wii 
a suitable covered spring wagon. The lines were started from bench x 
original survey near the river, were run about normal to the valley an 
at the blufi* end with some well-defined features located by the original 
vey. A Buff &. Berger transit, with a good needle and telescope lev< 
in this work. The azimnth was carried with the needle, which was qu 
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eoongh, 8tnce both ends of the line were readily connected with the pointB of the 
detailed survey. The levels were carried by using the telescope horizontal and read- 
ing three horizontal wires on a self- reading rod. These three readings gave also 
wire interval, finom which the distance was readily deduced. Using three wires also 
practically eliminates errors of rod reading, which are always detected by this 
process. 

There were nineteen profiles run at intervals of about 20 miles^ and one or more 
high-water marks were determined on each line. The first profile is near head of 
Devils Island, 57 miles above Cairo, and the last near Port Louisa, Iowa, 468 miles 
above Cairo. Above this jmint the high water limits and profiles will be run by the 

topographical party. A total of 103 miles of levels were run in connection with 

these profiles. 
The high- water outlines were located on the detail maps by inspection on the 

ground, by. platting fixed high-water marks established by the residents, and from 

testimony of residents who witnessed the high waters, all verified to a certain 

extent by the configuration of the ground. 
The length of high- water line located amounted to 410 miles. 
The work was completed on September 1, and Mr. Williams and party, except the 

teamster, joined the topographical party at Keithsburg. 
The sections numbered from 1 to 19 are shown on the accompanying plates, 2 to 20. 

IX)W-WATER GAUGE IXSPECTION, NOVEMBER 21 TO DECEMBER 15, 1894. 

The. steamer MisHsHppi and crew, returning from a Commission trip, were utilized 
mr the inspection and repair of gauges and uuUetins pertaining to the Mississippi 
Biver Commission. The inspection was made by Assistant Engineer Ockersou, 
»»«jtea by Leveler C. G. Weyl. 

The steamer left New Orleans on November 23 bound- for St. Louis. All of the 

Coinmlgglon gauges were carefully tested by means of duplicate lines of levels from 

1?^^^ benches previously established and used for that purpose as described in 

i^i^^ reports and in " Stages of the Mississippi River." 

The discrepancies found at the different stations were noted and the gauge sec- 

TK ^^^'^^ replaced at the proper elevations. 

,^e l^auge observers are the same as last year, and the locations of gauges are also 
^°^fta>xiie with the exception of Mhoon Landing, Miss., which was moved down 

v^* 300 feet on account of caving banks. 

^o changes have been made in the elevations of the gauge zeros since the gauges 
'sJf ^tablished. 

ootne of the temporary gauges set by the observers were found to be in error, the 

**^es"t being at Bayou Sara, where the gauge readings were nearly 4 feet too hi^h, 

and at Cottonwood Point, where the error was 0.87 root, the gauge readings being 
loohigii. 

*■ He other errors were comparatively small and such as usually occur where the 
^-J^'^er carries the stage by temporary stakes. 

^he unusually low state of river made this inspection especially valuable, and 

°® ^*^ble of lowest low water of 1894 is quite interesting. 

^^^this inspection it was found that many observers are careless about changing 
^Q bulletin, and the readings posted vary widely from the stage indicated by the 

|i ^^y were told of the importance of keeping the correot reading posted, and 
f^^^Btial promises were made that the bulletins would be properly attended to in the 

The" 

will be obtained in consequence : 

INSTRUCTIONS TO GAUGE OBSERVERS. 

*y* C^aQge observers will strictly observe the following rules : 

I ^*^ Iteadings must be taken by the observer in person at the — ^ 

jJP* **i. each day, or, if unavoidably delayed, always note the exact time when the 

(0\*iP ^^^ taken. 
Kta stage as read should be recorded on the postal cards addressed to the sec- 

2^^^ which are provided for that purpose. These cards should be carried to the 

Q^^ and the reading should be noted thereon as soon as obtained. 
p^j^Piee of these readings will be entered in the gauge book provided for that pur- 
^^ ^nd duplicates of tne cards will be made for the engineer offices, as shown by 

/o^^dreeses on said cards. 
p[^lJ^The cards will be mailed as soon as practicable after the week's record is com- 
snd the required copies have been made. 



j^^^ following instructions were issued to the observers, and it is hoped better 
^'^Jt-e will Im nhtAinful in t^onaeniiAnMi: 



hours of 8 a. m. and 
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(4) The bnlletin should at all times show the stage to the nearest quarter of a fo 
It will be changed morning and evening, whenever there is a change of stage amoa 
ing to a c|iiart«r of a foot. 

At stations where the stAge is affected by the tides the bulletin should show 1 
average of daily high and low readings. 

(5) The observer should carefully guard against the destruction of the gauge, a 
whenever he finds it in danger he should establish a temporary gauge in a safe pla 
taking great care to have the readings agree with the original gauge. 

(6) The column of remarks should be iVeely used to explain disturbances of 1 
gauge, noting the time when readings change from one section to another, and 
fact any information which may aid in making the records complete and perfect. 

(7) The gauge and bulletin will be put in good order by the inspector about tw 
in each year. In the interval the observer is expected to make such repairs as m 
be needed to keep the gauge and bulletin in good order. 

(8) At the end of each year the gauge book will be returned to the office of i 
secretary and a new one will be supplied in its place. 

(9) Any serious accident to the gauge or bulletin, any sickness or absence 
observer necessitating the use of a substitute, should be promptly reported to i 
secretary. 

The steamer Mi88i88ippi was delayed on her return trip on account of the inspecti 
only three and a half days. 

The results obtained at each station are as follows : 

FortJacksofif La., November 21, — Gauge in one section connected with T. B. M. 
and found correct. 

The observer states that the maximum stage reached during the storm of Octol 
8 was About 8 feet on the gauge. 

College Pointy La., November S4. — Elevation derived from U. S. P. B. M. XIII and I 
discrepancy at the section in use at time of inspection, reading from to -|-7 fe 
was found to be 0.042 foot. This correction to be added to the readings above z« 
and subtracted from the readings below zero. 

Section reading from 10 to 15 feet requires a correction of 0.032 foot in the sa 
direction. The other sections are correct. 

The observer states that the lowest reading occurred November 14, when wa 
stood at — 0.95 foot. 

Considerable tidal oscillation is observed at this gauge, which complicates ' 
accurate determination of stage at low water. At time of iaspectiou the sti 
changed in an hour from — 0.05 to —0.15 foot. 

Flaqueminef La.y November fS4. — This gauge was compared with B. M. A. Ewens, 1^ 
The gauge in use at time of inspection was about 400 meters above the regular gai 
site. The elevation of water surface was determined at the regular gauge site e 
tlie temporary gauge was read at same time. The discrepancy in the temporary gai 
was found to be 0.060 foot. This correction to be added to readings above zero £ 
subtracted from readings below zero. 

The observer has used temporary gauges from 23.5 feet down to low water. C 
section found standing, showed a discrepancy of 0.070 at 14.12-foot mark. Thi 
practically the same as error found in low- water section . Hence the correction sho 
be divided proportionally from 23.5 down to 14.5, and then from 14.5 down to 1 
water ; apply corrections as found. 

Considerable tidal effect is also noted here. 

Bayou Sara, La., November 2o. — ^This gauge was compared with B. M. A. Ewens, IS 
by means of four separate lines of levels. Bolow the 20-foot stage the gauge *« 
badly demoralized by sliding banks. 

The observer stated that the section in the water (0 to 8 feet) at time of inspect 
has been read since September 25 in its present position ; hence the correction fi 
September 25 to November 25 should be uniform. 

The observer states that on September 25, at 4 p. m., he ^'raised the readings'* 
foot. 

The error in the low-water section (0 to 8 feet) was found to be 3.933 feet, and i 
correction should be subtracted from all readings from September 26 to dat<^ 
inspection. From the 20-foot stage down to September 25, inclusive, the discrepa- 
3.933 — 0.6=3.333 must be distributed proportionally, as there is nothing to sL 
where an error occurred, and hence it must be considered as cumulative, and 
readings should be marked doubtful. A new bulletin was erected just below mtm 
of Bayou Sara. New sections of gauge were put in from— 3 to-f-26 feet. 

The observer states that the tidal effect is quite marked. He also says that 

f:auge is sometimes raised " about 2 feet *' by the floods from Bayou Sara. Mr. J 
rving. jr., states that this bayou effect ranges from 3 to 18 inches, depending on 
stage of the river. 

St. Joseph, La., November 26, 1894. — The bench used in testing this gauge was B. 
1 Hider, 1881, and the usual duplicate line of levels was run, checking on the hi. 
water section. 
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The eDtire gauge below the high-water section was destroyed on September 15 by 
a sndden casing of the bank on which it stood. 

The observer checked his readings on temporary gauge by the 2-foot hub set last 
year. 

The discrepancy fonnd in the temporary gauge in UHe at time of inspection was 
0.036 foot. This correction is to be added to readings below zero. 

The gauge was rebuilt from — 8 to -f 40 feet, the site of the new gauge being about 
400 feet above the old gauge site of previous year. 

Greenvillcj Miss.^ November 27. — The benches used in the examination of this gauge 
were U. S. P. B. M. 1 C. & G. S. and B. M. O., 1893. 

The discrepancy found in the low- water section ( — lto6) is 0.122 foot. The 
observer states that knowing this section to be in error he has made a systematic 
correction of 0.(X35 foot. This has been subtracted from readings below zero and 
added to readings above zero, and the actual readings thus corrected have been 
entered on the records. The error in the record readings are therefore 0. 122 — 0.035 = 
0.087. 

This iH to be subtracted from negative readings and added to readings above zero. 
The other sections require the following corrections: Section 5 to 9 feet, +0.06; 
8to2lfeet, 4-0.07; 17to23feet, -f 0.06; 11 to 17 feet, -f 0.04; 40 to 46 feet, +0.001. 
A new section was put in from to 9 feet. 

Arkantas Cittf^ Ark.. November 28. — Duplicate lines of levels were run from U. S. 
^' B. M. "F."C. and G. S. and B. M. A. Ewens, 1886, in testing this gauge. The 
elevations given are referred to P. B. M. F. 

TlieBections below the 22-foot mark situated on the railway incline were destroyed 
^^en that structure was dismantled. 

_jriie temporary section in the water at time of inspection ( — 2 to 0) was found to 
*^ 0. 059 low, hence the correction for readings below zero is to be added and above 
*«ro the correction should be subtracted. 

iTie other sections set by observer are as follows : to 3 feet, correction -— 0.099 ; 9 to 
*5 feet, correction +0.151. 

Permanent sections are as follows : 

Foot. 

;ion22 to 38 feet, correction +0.001 

iion 32 to 41 feet, correction + 0. 026 

►ion 41 to 45 feet, correction 4- 0. 003 



I^«w sections were pu.. in on dismantled railway incline from — 2 to 22 feet. A 13- 
feo^ hab was also fixefl to cluster of piling. 

Sunflower Landing, Misiissippi, November fS9. — The high- water section of this gauge 
^ Bpiked firmly to a large cottonwood tree and is considered as good as any bench 
iia&rk. Levels were run from the 38-foot mark of this section in testing other por- 
tions of the gauge. 

Tlie error fonnd in the low-water section (1.5 to 5 is 0.059. This correction is to 
^ Added to the readings above zero up to 5-foot stage. Other corrections are as 
follows: 

Foot. 

Section 5 to 11 feet, correction +0. 091 

Section 10.5 to 15 feet, correction + 0. 026 

Section 15 to 19 feet, correction — . 026 

Section 19 to 22 feet, correction +0.077 

Section 22 to 28.5 feet, correction — 0. 121 

Section 28 to 34 feet, correction — 0. 003 

Section 33 to 38 feet, correction —0.018 

The inclined section of gauge, 13 to 33 feet, was covered with several feet of silt 
>>elow the 24-foot mark, which caused this portion of gauge to settle. New vertical 
sections were set — 1 to +5 feet, 5 to 11 feet, and 15 to 20 feet. 

Mkoon Landing, Miss., November SO. — This is the most difScult of all the gauges to 
maintain. The silting up of the bend above Mhoon Landing has pushed the gauge 
|ocatioii downstream about 2 miles below its original location ; in its present posi- 

rw** '* '" danger of complete destruction at anytime by caving banks, drift, or ice. 

On October 3 the entire gauge below high- water section and bulletin was carried 
aown by caving banks. The observer set a temporary gauge on the following day. 
iae temporary section in use at time of inspection has been in use since November 23. 

ibe bnlletin was recovered by observer and set up again near upper Mhoon 

gi^^ ^H>8erver states that all the readings taken after the river fell below the zero 
J^S^J'^ere rea<l on temporary stakes set by him. The benches used in testing and 

Th ***^ the gauge are B. M. V» ^^^ 35-foot mark of high- water section, 
ibot ^^''or fonnd in section — 1 to + 5 feet in use, at time of inspection, was 0.038 
' ^^^ich should be added to readings below zero. 
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The gauge was rebuilt in 9 sections from — 5 to -f- 41, ai a point about 300 feet below 
the gauge of 1893, where the banks at present are apparently firm. 

The bulletin was battered and broken in falling down tlie bank, and should bd 
replaced by a new one at next inspection trip. 

Fulton, Teiin.f December ?.— This gauge was tested by levels run from B. M. 1, 1892. 
The section in the water at time of inspection (-|- 1 to -{- 4), the observer states, has 
been used for all readings below 4. This section was found to be in error 0.169 foot^ 
the corrections to be added to readings above zero. Other sections re<iuire correc- 
tions as follows : 

Foot. 

Section 4 to 7 feet, correction +0. 013 

Section 7 to 10 feet, correction -j- 0. 03 

Section 8 to 15 feet, correction -j- 0. 1 

Section 12 to 19 feet, correction — 0. 048 

Section 18 to 24 feet, correction + 0. 003 

Section 24 to 36 feet, correction 0. 000 

llie sections in error more than 0.05 foot were reset at proper elevation. 

Cottonwood Point, Mo., December 3. — Levels were run from B. M. 1. 1892 (Cap.), in 
testing this gauge. The section in use at the time of inspection was located in front 
of Dr. Garrett's house, about 3,000 feet above the regular gauge site. Other tempo- 
rary sections from 12 feet down had apparently been maintained about 500 feet below 
the regular gauge site. 

The elevation of water surface opposite the regular gauge was found by levels to 
be 0.026 foot, while the temporary gauge opposite Dr. Garrett's house read 0.9 foot. 
The error in this section is therefore 0.874 foot, the correction to be subtracted from 
readings above zero. 

The errors in other sections are as follows : 

Foot. 

Section 2 to 6 feet,correotion — 0. 924 

Section 6 to 12 feet, correction .* — 0. 812 

Section 10.5 to 19.5 feet, correction +0. 002 

Section 18 to 20 feet, correction — 0. 022 

Section 22.5 to 26 feet, correction +0.006 

Section 23.5 to 31 feet, correction -j- 0. 006 

Section 30.5 to 36 feet, correction -f 0- 02 

New sections were put in from — 1 to 19 feet. 

Kew.Madridf Mo., December 4, — This gauge was tested by levels run from B. M. 1, 
1892 (Cap.). The sections from high-water mark were found intact, practically as 
they were placed in 1892. The readings below 10 feet are taken on a gauge set by 
observer at head of revetment about 330 meters below the regular gauge. This 
gauge IS spiked firmly to a pile driven 10 feet into the river bed. 

The error found in this section, reading from 10 feet down to lowest water, was 
0.074. This correction to be added to readings above zero to 10 feet. 

The errors found in the other sections were as follows : 

Foot 

Section 9.4 to 23.5 feet, correction — 0. 005 

Section 22.5 to 32 feet, correction — 0. 002 

Section 31.6 to 45 feet, correction — 0.04 

None of the sections were changed as they were all very firm and could not be 
moved without destroying them. 

The reading of the low-water section was compared with the reading of water 
surface at the regular gauge as determined by levels. A part of the discrepancy 
noted above may be due to pulsations or irregular waves, which made exact determi- 
nations of both water surface and gauge reading difficult. 

Belmont, Mo., December 4. — This gauge was tested by levels run from B. Ms. 1 and 2, 
1892. The gauge was found intact and practically correct. 

The section in water read 3.52 feet, while the elevation of water surface, as deter- 
mined by levels, was 3.528 feet. The correction 0.008 foot to be added to low- water 
readings or section to 18 feet. 

The correction to section 18 to 48 feet is + 0.008 foot. 

The bulletin is on elevator and is in good condition. 

This station was reached after dark, and the electric search light of the steamer waa 
utilized to illuminate the level target and the ground over which work was being 
done. 

The reflected light from the target was sufficient to illuminate the cross wires in 
the level and a lantern with a reflector was held near by to enable the observer to see 
the level bubble. By this means work was done quite as readily as in daylight, 
although the search light was nearly a fifth of a mile distant. 
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Grayt Pifint, Missouri, December 5. — This gauge is bolted to the solid rock and on 
leveling \& req aired. The graduations from 6.2 feet to 16 feet were recut, as the old 
mftrks were ue.arly obliterated by mat. 

WHITE RIVER. 

■ 

ClarendoUy Ark,f December 75.— This gauge was tested by levels from B. Ms. 1 and 2. 
1893. Tbe^auge is Hrmly attached to the struts between the cylindrical piers, and 
18-foot mark is cut in pier. The error found was 0.002 foot, the correction to be added 
to gaage readings. 

Orders were given to transfer the bulletin board down to a point near the gauge. 
The new location is Just below the railroad bridge and at foot of river slope of levee. 

ST. FRANCIS RIVER. 

Bridge St Louie, Iron Mountain and Southern Railroad, December 16. — The low- water 
■ectioD reading fh>m 6 feet down was compared by levels with main gauge and was 
fouDd to be 0.01 foot high. The main gauge is attached to struts between the cylin- 
rical piers, and the tops of these struts are equivalent to bench marks. No change 
was noted in position of gauge with reference to these struts. 

The current in the St. Francis was very sluggish. A surface float was timed over 
100-foot base measured with a levelin;^ rod and the velocity found to be 100 feet in 
198 seconds. There was no wind at time of test. 

The area of cross section was also measured and found to be 906 square feet. 

The appended Table 10 gives the lowest low water of 1894 at all of the regular 
gauge stations from St. Louis to Fort Jackson. 

SURVEYS IN CONNECTION WITH EXPERIMENTAL DREDGE. 

The experimental dredge arrived from Memphis on July 11, and on the 12th a small 
vaiy^ij party, consisting of O. \V. Ferguson, one recorder, a leadsman, and four boat- 
men took the field to select and make a survey of a suitable place for dredging 
experiments. 

^ood material was found about 1^ miles above the Merchants Bridge. The site 
▼as carefally staked out, gauges and ranges flxed, and a careful survey of the whole 
AJ^a made. As the dredging progressed careful daily measurements were made of 
the cut, aod amount of material excavated was computed. The above work was done 
pn ashore bar for the purpose of testing the machinery and floating pipes and train- 
ing the crew in the manner of manipulating the dredge and its appliances. 

'^er the necessary experience in manipulation was acquired it was deemed advis- 
^hle to operate on a channel bar to test the utility of the outfit for actual work. 
f~^^ careful examination of the bars for a favorable site it was finally determined 
*® locate at Liberty Bar, 80 miles below St. Louis. A careful survey of the locality 
^^made and the axis of the cut was fixed. This, however, was abandoned, and the 
ootfit was moved to Cherokee, about 90 miles below Cairo. 

^t this point a survey of the whole area was made, and after a careful study of 

*^® <^ntoar and currents the axis of the proposed cut was established straight down 

*°^ left bank. The channel used by the steamboats made a square crossing just 

—^^c the site selected for dredging. Ranges were placed, a gauge established, slope 

^^ Velocity measurements were made, also daily measurements covering the axis of 

^?7,<knd a sufficient width to ascertain the changes that were going on independent 

1^* dredging. 

^^e bar was composed of gravel and sand. A microscopic analysis of 686 particles 
•*v© i^^ following results : 

^7«rBM size of particles inch.. 0.021 

oize of largest particles do 0.050 

^**^ of smallest particles do.... 0.007 

^^'^Btage of particles smaller than — 

O.Ol inch per cent.. 3 

O.02inch - do.... 50 

O.03inch do.... 90 

^tavel ttom 0. 05 to 1 inch and over. 

'^ ^ery large movement of material along the bed, independent of the dredging, 

"^^ observed, and hence the dredged channel, which was cut out, did not remain 

^^^' '^^^ ^^^ along the axis of dredging was at first very much wider and deeper 

inan could be attributed to the material passed through the pipes by the pump, and 

i^ ^^evident that much of the material when loosened by the jets, and which slide 

i* ftooi sides of cut, was swept away by the current. 
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Early in October, the plant was moved to Devils Island, 125 miles below St. Loai 
where great difficulty had been experienced by tbe steamboat men in finding uav 
gable water for the lightest craft. After a detailed survey covering the entii 
crossing had been made the axis of the cut to be dredged was laid out from tl 
channel to the right bank opposite mouth of Flora Creek. A cut was madeopenin 
a straight channel through the bar, which was made use of by steamboats as soon i 
comnleted. The usual daily measurements were made as* the work progressei 
WorK was completed on November 10, and shortly after the dredge and out&t wei 
transferred to Memphis. 

Surveys were made of the dredged channel during the last week in November an 
on December 12 and 13. The channel was found to be in good condition, and coi 
tinned to be the steamboat channel until close of navigation. 

PLANT AND OUTFIT PKRTAINING TO SURVEYS, GAUGKS, AND OBSERVATIONS. 

The steamer Patrol and survey boat Illinois were in use on the upper river unt 
October 17, when they were transferred to the lower river, and used on the low( 
water snrvey until December 13. They were then ordered to Cairo and finally i 
Paducah, where they were laid up pending extensive repairs which it had bee 
decided to make. 

Plans and specifications were prepared for new hull for survey boat Illinoigf trac 
ferring cabin thereto and putting entire boat in good order. This work is now 
progress. 

Plans and specifications were prepared in Colonel Suter's office, under the directs 
of Assistant Engineer A. H. Blaisdell, for a new hull for steamer Patrol, 128.4 fK 
long, and transferring cabin and machinery thereto. 

Seven skiffs have been condemned and sold. Repairs have been made to the se z 
iceable skiffs, which are in fairly good order. 

Many of the topographical instruments are practically worn out and some uk. 
ones will be required in the near future. 

On August 28, 1894, the Commission authorized the purchase of a steamboat, t<^ 
used in connection with the work of surveys, gauges, and observations. On A^ 
18, 1895, a boat was purchased at Evansville, Ind., for the sum of $9,000. This bc3 
called the H. D. Munsou, is 120^ feet long, 22 feet beam, and 4-foot hold 

It has compound noncondonsing engines; 2 steel boilers 16 feet long, 38 inches 
diameter, with 6-inch flues in each boiler. Her tonnage is 149.80. She was bnil ^ 
1893, and is in very good condition. She was taken to Paducah at once, where pa 
of survey outfit was transferred from the Patrol. The bulkheads were moved <=i 
board 2 feet, and new bulkheads put in to provide for galley and meas roomie 
main deck ; some minor changes were also made on the boiler deck to better ad. 
it to the uses of a survey party. The boat reached St. Louis on April 24, where 
necessary outfit was completed and the boat put it commission on the survey 
While in port the name of boat was changed fro^ H, D. Munson to Search, 

OFFICE REDUCTION AND PLATTING. 

The office reduction during the year, aside from considerable miscellaneous w 
hf«s consisted of the computations and final reductions of the triangulation, 1 
line, and azimuth field work of 1894: platting topographic and hydrographic 
note of survey, Kiethsburg, 111., to Davenport, Iowa; platting field notes of 1 
graphic and hydrographic low-water survey, Arkansas River to Vicksburg; plat 
the cross sections of the latter survey for comparison with sections platted of sni 
of 1881 and 1882; platting and drawing profiles of transvalley levels above Ci 
plates 2-20; and stone line sections below Donaldson ville, plates 21-59; maps 



prepared showing controlling levee lines below Cairo, 111., up to 1894; computa.^ 
of water-surface slope, elevation of high-water marks, and discrepancies m 1^"* 
covered by the field work of 1894 ; cnrrent gauge records were reduced, tabnlateil,. 
hydrographs platted for the year 1894 ; index of physical data and index of discb^" 
work were prepared; yearly high and low water 1891-1894 was tabulated; geiR^ 
subject index of annual reports Mississippi River Commission, and the index m 
tabulating, and care of notebooks, plats, and miscellaneous matter in the office ^^ 

MAPPING AND PUBLICATION. 

Detail chariit. — Work has been continued on the detail charts, scale 1 : 10000, cbitf 
132, 133, 134, 135, and 136, from La Grange, Mo., to head of Des Moines Rapids, fi^ 
work of 1892 were completed ard printed in July, 1894. Charts 137, 138, 139, 14- 
141, 142, 143, head of Des Moines Rapids to Keithsburg, 111., field work of 1893, wes 
completed and sent to printer May 6, 1894. Chart 83, Head of Passes to Jump, La^ 
field work of 1893^ haa been completed and printed. Charta 81 and 82, following 83 
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i^Te the Jamp, have been oompleted, and 82 is in the hands of the printer. Charts 
10 to 80, both inclusive, survey of 1898 and 18di, are partially completed. One bun- 
dled and fifty copies each of charts 122 to 136, both inclusive, were seut to the Chief 
of EDgineerSy U. S. Army. Inch-mile sheets 114, 115, 116, 117, and 118, Quincy, 111., 
toKeithsburg, 111., have been completed. Sheet 114 was received from the printer 
b Joly, 1893. The other sheets named are in the hands of the printer and first 
proofshave been received. Sheet 32, in the vicinitv of the Head or Passes, from the 
•orvey of 1893, has been completed. One hundred, and fifty copies each of sheets 
101 to 114, both inclusive, were sent to the Chief of Engineers, U. S. Army. 

Upper Alluvial Fallejf mop, scale 1 inch=6 miles, — This map, when completed, will 

show in colors the areas along the Mississippi River subject to overflow and cross 

tectioDs of the valley at intervals of about 20 miles. The first sheet of this map 

extends from mouth of the Ohio River to a short distance above the month of the 

lUinoiB River, and in longitude from about 89^ to 93^. It is reduced from the detailed 

sarveysof the Mississippi and Missouri rivers, on which it is based, and shows the 

htter stream from month to a short distance above Booneville, Mo. Outside of 

tlie snr?eyed limits the data for the map is derived from the laud-survey maps, veri* 

fied by such other reliable matter as can be obtained. This data consists of water 

coarads, oonnty lines, county seats, and railroads. All of the outlines of this sheet 

and lettering of counties, towns, railroads, etc., have been completed. Sheet 2 

extends from upper limits of sheet No. 1 to Oquawka, 111., 440 miles above mouth of 

Ohio. On this sheet the Mississippi River and adjacent bluffs covered by the general 

survey has been reduced, transferred, and inked, the outlying portions of map have 

been reduced and transferred. 

Stages of the Mississippi River and principal tributaries for 1894 have been 
printed. 

Bine prints of field plats, as soon as completed, have been furnished district offi- 
cers and others for immediate nse, thus making the results of the survey available 
at once, instead of waiting for the completion and publication of the detail charts. 

Everyone connecte<l with this servioe has a personal interest and pride in the sue- 
C'Mslnl prosecution of the work, and faithfully strives to cover as large a field as 
accuracy of results will permit. The amount accomplished, as outlined in the fore- 
ffping report, is due to this unselfish devotion to duty manifested by all who have 
■«*red in the work. 

Very respectfully, your obedient servant, 

J. A. 0CKBR8OX, Assistant Engineer, 
Capt. Geo. A. Zinn, 

Corps of Engineers, i\ S, Armu^ 

Secretary Mississippi JRiver Commission, 
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**l^RT OP ASSISTANT ENGINEER A. T. MORROW ON SKCONDARY TRIANOULATION 
KISLD WORK FROM PRAIRIE DU CMIEN TO TREMPEALEAU, WI.S. 

St. Louis, Mo., October iJ, liS94, 

^IR: I have the honor to submit the following report on the work done by the tri- 
***Kulation party under my charge during the suumier of 1894 : 

Yn Jane 13^ in obedience to your orders, I lefb St. Louis, accompanied by two .issist- 
ante and six men, and proceeded to Keokuk, Iowa, where I found the steamer Patrol 
^^ qaarter boat Illinois in readiness for the season's work. 

^^& the following day the steamer took on some additional siipplies and proceeded 
*^ the upper river, reaching Prairie du Chien on the evening of June 18. The party 
^>a there joined by other assistants, and the work was begun on the line @ North 

!jJj''^Kor and @ Donsman, the upper limit of the previous season's work. 

ine party was organized as follows: A. T. Morrow, in charge; George H. French, 
^imaiasance; C. L. Ockerson, secondary angles; O. N. Axtell, stone lines and ter- 
^^Y triangulation; T. C. Hookridge, station building; F. G. Ray, field computa- 

^Qft and recording; W. H. Roper, recording on secondary work. 
V^ Edition to these there were the crew ot the steamer and twelve men, the entire 
P^^Jy mifflbering 28 persons. 

'">m Prairie dn Chien the triangnlatlon was earrie<l to Trempealeau, Wis., and 

»!^ closed on the Trempealeau base on August 18. 

*ne extreme low water of the river prevented the progress of the steamer beyond 
^^pcaleau, and the prevalence of smoke from the forest fires made the work slow 
J^.^ttsatisfactory. These facts were reported to the ofl^ce and your orders were 
'^^ved to close work and proceed to Keithsburg, 111., to take up topography. 

BNa 95 232 
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The down-river trip wu began on August 16. A stop was made at De Soto, Wis 
to complete some unfinished work which, owing to prevalence of smoke and fof 
required three days for its completion. The steamer left De Soto on the momiik^ « 
August 20 and reached Keithsburs on the evening of August 23, after a alow 
laborious trip over the extreme shallow water of the river. 

The territory over which the triangulation was carried this year is to some 
different from that of previous years. 

The bluffs are higher and wooded with smaller timber. 

The valley consists of a network of islands, channels, and sloughs, which geza^- 
all}' extend from bluff to bluff. 

The work of reconnaissance and station building was considerably facilitated lij 
the higher and less wooded bluffs, but these advantages were to a coB8ideral>to 
extent counterbalanced by the increased difficulty of reaching the work from t^ftie 
steamer. The prevalence of sloughs in the bottoms prevented travel across them ^n 
foot or by team, and during the low-water season these sloughs could rarely be na'vi- 

§ated by skiffs. As a consequence long detours were generally necessary to rua^k 
[le bluffs, and toward the close of the season it became necessary to do a good d^^^ 
of the work by detached parties. A larger number of ground stations were ns^sd 
this year than heretofore and a large number of lines passed near the grontm ^• 
Drought and hot weather prevailed during most of the time, and the atmosphe^r^ic 
conditions were unusually bad. Our avera|;e error of closure was greater than tl» ^ 
of the previous season, a result which I attribute to atmospheric disturbances caur^ ^" 



by the dry, hot weather and to the close proximity to the ground of a lar^e number* o 
our hues. I am inclined to the opinion that it would be economy to dispense w^ '^^ 
ground stations, except in rare cases where the ground drops rapidlv away from t 
point occupied and all lines pass, at least 10 feet above the ground, at interTeoi 
points. 

Two base lines were measured, one at De Soto and the other at Trempealeau, 
azimuth observations were taken at both these places. 

The work of the season covered a stretch of 78 miles, and occupied two moutha- * 
time. 

Very respectfully, your obedient servant, 

A. T. Morrow, Aasistant EngifMer-^^ 
First Lieut. Geo. A. Zinn, 

Corps of Engineers f U, S. Army^ 

Secretary Mississippi River Commission* 
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REPORT OF ASSISTANT ENCflNRRR A. T. MORROW ON TOPOGRAPHICAL AND HYD 
GRAPHICAL FIELD WORK FROM KRITHSBURG, ILL., TO MOUTH OF ROCK RIVSR. 

St. liOUis, Mo.« October SO, 1894^ 

Sir: I have the honor to submit the following report on the work done by 
topographical party during the tiold season of 1894 : 

On August 23 the steamer Patrol and quarter boat Illinois^ with the triangulati 
pnrty on board, reached Keithsburg, 111., preparatory to taking up topographii 
work at the limit of the work of 1894. 

On August 24 a number of assistants arrived from St. Louis. That day was sp( 
in renovating the steamer and quarter boat and in making preparations for thetii 
work. 

On August 25 the work was begun, with four parties in the field. The force 
increased by additions from the office and men were employed on the ground ui 
there was a full working force of 63 persons, early in September. 

The organization of the party was as follows: A. T. Morrow', in charge; W. 
Comber, George H. French, Eugene L. Harinau, C. L. Ockerson, £. J. Thomas, O. 
Ax tell, and W. S. Williams, topography ; T. C. Hockridge and F. G. Ray, hydrc^^ 
raphy ; C. A. Bonfils and W. H. Koper, ordinary levels; F. F. Axtell, platting. 

The work was carried on in accordance with the methods heretofore in practi -^^ 
with the exception that some additional work was done outside the limita of det^ -^ 
topography in the way of outlines of creeks, railways, and sand ridges, and m^c^ 
complete details in bluff line work. _ 

The weather and the stage of river were in the main favorable for the work »«--'' 
the party suffered much less from malaria than during the previous season. 

The assistants were nearly all men of experience in tbeir work and wotV^ 
toj^etber energetically and harmoniously, maintaining a good rate of progress am 
think, accomplishing a season's work that will prove to be of high order tnrongho 
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Tbe work of the season was closed at the month of Rock River on October 12, 
LiTiDffmade a progress of 50 miles in fifty days. 

Mr. w. S. Williams, with the blnff line party, was left in the vicinity of New 
Boston to finish a small amount of slough work near the head of Stnrgeon Bay. 

Ontbe afternoon of the 12th of OctoTOr the steamer left Rock Island with quarter 
bott in tow and the party on board and reached St. Louis on the morning of Octo- 
ber 17, where the party was paid off and turned over to Messrs. Comber and French 
for aerrice on the lower river. 

Very respectfully, your obedient servant, 

A. T. Morrow, Jtsistant Engineer, 
First Lieut. Geo. A. ZiNN, 

Corps of Engineers, U. S. Army, 

Secretary Mississippi River Cmnmueion, 
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UPOBT OF ASSISTANT ENGINEER GEORGE H. FRENCH ON RE8URVSY OF SHORE LINE 
AlCD HYDROGRAPHY FROM RIVERTON LANDING TO GLKNORA LANDING, MISSISSIPPI. 

St. Louis, Mo., December 18, X894, 

Sir: I have the honor to submit the following report of field work on resurvey of 
•horoline and hydrography f^oni October 25 to December 13, 18M, between Riverton 
landing and Glenora Landing, Mississippi, where the work was connected with that 
of the parties on the steamer Patrol, Assistant W. G. Comber in charge, which had 
Worked up from Yicksbnrg, Miss. 

According to your written instructions I took charge of the quarter boat Illinois 
ft St. Louis, Mo., October 18, with the following party : Assistant George H. French, 
w charge; Messrs. C. L. Ockerson, W. 8. Williams, topography; F. G. Ray, B. F. 
WiUiamg^ hydrography; W. H. Roper, levels; F. F. Axtell, draftsman; 1 cook, 2 
^*:iter8, 1 mate, 4 rodmen, 1 leadsman, 2 stadia men, 1 watchman, 9 axmen. 

Detailed instructions as to the scope and character of the work were received from 
^^* J. A. Ockerson, principal assistant engineer. 

At Doon on October 18 we left St. Louis in tow of steamer Patrol and the morning 
of the 25th took the steamer Mima in tow at Cnmbyville, .\rk. The Mima had been 
<^aart«red for use in sounding and moving the quarter boat, the owners furnishing 
pilot, engineer, and fireman, thus making A total of 31 persons in the party. The 
f*>^ morning we were landed near the mouth of the Arkansas, the Pafrof proceeding 
w> Vicksburg. 

TOPOGRAPHY. 

T^e shore line was run in the usual way with transit and stadia checking on fixed 
P^Qts of the general survey. Besides this C. Ps., or connecting points double flags, 
l^hite over red, were put up at from 1 to 1^ miles apart on both shores so as to be seen 
'foiQ Q^i^ other and a set of these angles read from each, thus carrying an inde- 
Indent azimuth from the stadia-line azimnth. Whenever it was convenient both 
^ore.]|QQ parties exchanged azimnth and distance between C. Ps. on opposite shores. 
in^"^ 3 miles above Greenville to halfway between Vanclause and Sunnyside land- 
^^ Assistant Arthur Hider fumishe<l us with the geographical positions of tertiary 
P^^te used in his recent survey of Greenville Reach. 

^'^Ud bars were developed for 5-foot contours back to the line of large willows. 

SOUNDINGS. 

Soundings were done in the usual way, with the exception that sections were 
^^^<ied every 125 meters on all crossings. On aocount of numerous snags and cross 
^^ents it was impossible sometimes to get as near the shore in caving bends with 

• •teamer as witn the yawl. 

LEVELS. 

_r^linary levels were run on one shore only and checked on benches of the js^eneral 
,l '^^y. Water surfaces were taken every quarter of a mile so as to determine the 

li^l^o weather and stage of water being favorable for a low-water surve3r and the 

V|t*^li of the party good, the work was pressed forward as rapidly as possible. 
ii^J|f*© length of river covered by the survey was 99 miles. Pour days were lost on 
^^^^^^nt of rain and smoke, making a total of thirty-nine working days in the field, 
^««r an average of 2^ miles per day. 
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SUMMARY OF SOUNDINGS. 

Miles of river Bonnded ! 

CrosH sections sounded 8* 

Cross sections per mile of river 

Soandings per mile of river 1{ 

Soundings per cross section 

Total soundings 16, 5i 

Sextant angles read in locating soundings 13,5^ 

Respectfully submitted. 

Geo. H. Fkknch, Jasiaiant Enginet 
First Lieut. Geo. A . Zinn, 

Corps of Engineers, U. S. Army^ 

Secretary Miseieaippi River Covimiaaion, 
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repokt of assistant kngineer w. g. comber on the resurvey of the rka 

vick8burg to glenora landing. 

Office Mississippi River Commission, 

St. Loviaj December IS, 189 

Sir: I have the honor to submit the following report concerning the work don< 
the hydrographic and topographic party under my charge during the field sea 
ju8 tended: 

In accordance with your written instructions dated October 16, 1894, the sur 
party left St. Louis at noon, October 18, 1894, on the survey steamer Patrol, a 
receiving supplies, having the (quarter boat lUinois, with Mr. French's party 
board, in tow ; detailed instructions as to the character and extent of work v 
received from Mr. J. A. Ookerson, principal assistant engineer. 

The quarter boat Illinois was left at the mouth of the Arkansas River Octobei 
the Patrol arriving at Vicksburg October 27, some delay having been experience* 
the way down in endeavoring to secure a steam launch for soundings. 

The party was organized as follows: W. G. Comber, chief of party; T. C. H« 
ridge and £. 1). Jones, hydrographers ; E. L. Harmau and O. N, Axtell, topo 
phers; C. A. Bonfils, leveler, and Gustav Bischoif, draftsman. 

The work was begun on the line 600 miles below Cairo (inch-mile map) 
proceeded with up the river to a junction with the party under Mr. French, i 
the 500-mile line below Cairo. 

Great assistance was rendered to the party over the reach. Look Out Poin 
Caroliua Lauding, by the tertiary triangulation azimuths and positions of the 
struction engineers in the vicinity, a copy of these positions, etc., having 1 
received from Arthur Hider, assistant engineer at Greenville. These tertiary ] 
tious included four of the original Coast and Geodetic Survey secondary station 

The health of the party was excellent, only one man being sick and unfit for c 
oue day during the entire field season. 

The time actually employed in the field work of the survey was thirty -^eveii (I 
making an average progress of 2f miles per day. 

The progress of the work is largely due to the industry and skill of my ilbsistf 

TIVDROGRAPHV. 

Some delay was experienced by the hydrographers by the nouarrival or 
mirrors for the sextants, which went astray through the mails. The soundings " 
proceeded with, however, and located by means of transit angles until the an 
of the mirrors, when they were located in the ordinary way. 

No steam launch having been secured, the soundings during the early part of 
work were taken in a four-oared yawl ; during the latter part of the work frous 
six -oared yawl. 

In the pools soundings were taken on lines crossing the river normal to the str^ 
250 meters apart. On the crossings similar lines were sounded 125 meters ap 
these distances w^ere paced on the bar side ; afterwards true distances wei*e (1< 
mined by transit and stadia. 

Owing to the low Htage of the river very little current was found over the er 
reach, except on the crossings, where the current was generally quite strong, e 
cially in the vicinity of Lake Providence, where it became necessary to double 
force at the oars of the four-oared yawl. 
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les of river ftouiided 102 

stant angles nsed in locatiug Boundiugs 18, 790 

aiuit angles used in locating soundings 1, 687 

■ott sections sounded 818 

renge cross sections per mile of ri ver 8. 02 

reiage Boandings per mile of river 244. 5 

rerage aoundings per cross section 29. 9 

>t«l Boandings 24,459 

TOPOGRAPHY. 

The topography of the survey was done by Mr. £. L. Harman on the left bank 
ifl Mr. 0. N. Astell on the right bank, with occasional assistance from myself. 
>me delay and inconvenience were caused by the few azimuths attainable with 
Monable work on the caving-bank sides, one stone being usually gone and some- 
mes both, and on the bar sides the stone line was usually grown up to such 
a extent as to make the obtaining of an azimuth the work of considerable time. 
hisdiflScnlty was overcome and good azimuths carried by the use of a series of red 
nd white flags about 2 miles apart and using them to carry an independent azimuth 
ine to check the stake azimuths. 

These red and white flags, called in field parlance connection points, were also 
iefnl to check up the topographers' work with each other, assist the draftsman in 
flatting the lines, and for signals by the hydrographers. 

Azimnths were obtained from the stone line bench marks at intervals of about 15 

lilea, except in two instances, when observations of Polaris at elongation were used. 

Over the reach Look Out Point to Carolina Landins^ the tertiary azimuths and posi- 

ions of the construction engineers were used in addition to the stone line bench 

urki. 

LEVELS. 

Ordinary levels were carefully run to determine the river' slope and check the 
^pofnphers' stadia elevations. These levels were usually carriecl on the bar side of 
■is nver, closine on the ordinary bench marks of the former topographic survey, 
»<i where practicable on the precise bench marks. Verv few of the last were found, 
owever. 

fiiver crossings were made at the upper end of the bars to transfer the elevation 
"vin one bar to the next above with two instruments and ten simultaneous read- 
JK> each way; B. A. B. level No. 614 and W. B. transit No. 64 were generally used 
'F this work and gave very satisfactory results. Care was taken to get the very 
<*t time for making these crossings. 

PLATTING. 

Main stadia lines were platted in the field, except the last few days' field work, 
> that any errors found might be corrected while in the vicinity, and the detail 
^pograpby for the first 50 miles, or about half the work, was also platted and 
^WD daring the field season. 

Ver>' res|>eotfnll}^, your obedient servant, 

W. G. Comber, A8$ifitant Engineer, 
First Lieut. Geo. A. Zinn, 

CarpB of Engineers, U. #S. Army, . 
* Secretary Mississippi River Commission. 



Appendix 4 F. 

kport op assistant kxginkkr kivas tully on work of the computing 

division. 

May 21, 1895. 

AFTAix : I have the honor to submit the following memorandum of work accom- 
hed under your direction by this division, from May 31, 1894, to May 21, 1895: 
be reduction of the discharge observations of 1893 at Carroll ton. La., was fin- 
id and printed, which completed the pamphlet of discharge results for that year, 
be dt8«;iiarge measurements of 1894 below Cairo consist of 2 in the first district, 
the second, and 5 in the third district — 12 discharges in all. 
tie results of reduction in the district offices have been tabnlated. The field 
« of these observations have been received and copies made, in accordance with 



M 
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resolution of the Comiuissioii, iiud the uri^iualt) returued to tho district ofiicciH. All 
but two of these observatious were made in the low-water 8eat»on, aud eight of them 
are at lower stages than were ever before measured at the same places. 

A pamphlet has been compiled and is being printed containing in condensed form 
the results of all obtainable series of discharge measurements on .the juississippi 
River and tributaries, arranged by stations. 

This work involved, besides references to all previous publications, consulting 
many of the field books of earlier years to supply data and the reduction of g»nge 
readings of different series at the same place to a common gauge when possible. The 
portion now in print, 69 pages, covers the Mississippi River from 8t. Paul, Minn., to 
Greenville, Miss., about 1,388 miles of river. 

The annual pamphlet of daily stages of the Mississippi River and principal tribn> 
taries and the Atchafalaya for 1894 was prepared and issued. This pamphlet con- 
tains the records of 56 stations. Seventeen of these gauges are maintained by the 
Mississippi River Commission, and 23 under direction ot Captain Willard. The<^ 
are read twice daily, at 8 a. m. and 4 p. m., and the reports received weekly at this 
office, where the daily means are taken out and tabulated and platted on the office 
hydrographs. Each reading of the Mississippi River Commission gauges is also 
platted to a larger scale to detect any errors of observation, and in case any discrep- 
ancies are discovered thev are referred back to the observer for explanation. The 
other records in the pamphlet are mainly received at the end of the year and arranged 
for printing. 

The regular hydrographs, showing all of these records, were prepared in three 
sheets and blue printed. 

Reports of inspections of ganges are examined as receive<l, and any necessary cor- 
rections due to errors in gauges as found by leveling are applied and note of such 
corrections made in the printed pamphlet. Monthly re|)orts of certain gauges have 
been sent out in blue print. 

The index pamphlet to proceedings of the Commission from January, 1891, to 
August, 1894, inclusive, was preparea and issued; also the index to resolutions of 
the Commission of a general character from 1889 to 1894, iuclusive, with a copy of 
the icsolutions, was prepareil and printed in continuation of the pamphlet to 1888. 

The index to annual reports of tlie Commission ordered by resolution of Angnst 
20, 1894, is in preparation ; the subject head is arranged in part to the letter R, and 
the personal index in slips ready for distribution. 

An index of published survey and physical data Mississippi River, to 1894, has 
been prepared for the annual report. 

An index of discharge observations and tables of highest and lowest yearly gauge 
readings, 1891 to 1894, for stations on the Mississippi River and tributaries, are also 
prepared for the annual report. 

Tables of highest and lowest gauge readings for 1894 compared with previous 
highest and lowest readings were prepared and issued in blue print. 

A preliminary plat of low-water X)rofiles, Cairo to Fort Jackson, has been made 
for study and comparison ; also plats of discharge observations and ganges at mouth 
of Red River and in lower Old River of earlier years. 

The following additional pamphlets were printed during the year : 

Restricting Flood Heights on the Lower Mississippi, by Capt. John Millis. ' 

Effect of Recent Levee Construction, with snggestionH, for Relief of Lower Louisi- 
ana, etc., by Colonel Snter. 

Influence of Basins on Flood Heights, Mississippi River, by Captain Townsend. 

Report of Committee on Dredges, etc., by Colonel Flad and Major Harrod. 

Considerable miscellaneous work of a routine character has been done connected 
with the office tiles and reports and proof reading. 

Mr. George H. Johnson has assisted in the work from August 15, 1894, and Mr. 
Charles M. Talbert during the year, and Mr. E. J. Thomas to September, 18M, and 
to their efforts the accuracy of the work is mainly due. 
Very resjiectfully, your obedient servant, 

KiVAS Tro.Y. 

Capt. Oko. A. ZiNN, 

Corps of Engineern, U. S. Army, 

Secretary Misfissippi liiver Commission, 
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Appendix 4 G. 

VEY AND PHYSICAL DATA, MISSISSirPI KIVKK, KXCKPT DISCHARGE 
C8, PrBLISHRD IX ITXITKD STATES OFFICIAL REPORTS TO 1894, 



continnation of that piibliiihe<1 iu Report Cliief of Engineers, 1889. y.ix^v ^Bfii), and 
also includeii stoiue additional and earlier publlcation».] 



Subject. 



Keport. 



\\r 



Year. ! Page. 



BKCUNDAKV BASKS. 



iniuth Cliief of Engineen^. 



.do 
du 

do 
do 



Wis.: 

'....do 

I do 

[tb and poaitfon '. do 

, do 

do 

:tb and position • do 

lASE MKAfiUKIXO APPAHATU8. 

(See Instruments.) 
lSTKOXOMICAL obsbrvationb. 



I 



I 



('hief of Engineers. 
do 



Bea, East Dubaque, III., Cassrille, Wis., and 

D, Wis., discrepancies m , 

a^ 111., results of tbe U. S. I^ke Survey, 1873, 
triangiilation of tbe Misaissipp i Kive'r Com- 
nates derived from Cairo. 



TRIAK0ULAT10N. 

1, tertiary, report on field work, by Assistant ' Cbief of EngineerH 

I 
nk, tertiary, report on field work, b}' Assistant i do 



.ouiaa, Iowa, secondary, report on field w^ork, ' 
ewart: 

do 

tlons do 

f stations do 

tiouM of tertiary points do 

irdons Ferry, 9 miles below Dubuque, Iowa, 
rt on field wWk, by Assistant Stewart: 

do 

tions do 

f stations do 

s-line B. M's, geodetic positions do 

> Prairie du Cbien, Wis. : I 

port on field work, by Assistant Morrow do 

tions !..... do 

f stationa do 

e-line B. M*8. geodetic positions do 

I Head of Passes : i 

Rt on field work, by Assistant Morrow do 

M's. geodetic positions do 

tertiary work : 

rith chained sides, St. Louis to Alton do 

Donaldsonville to Head of Passes do 

f aximuth and distance with secondary triau- do 

annlbal to Keokuk. 

Tor secondary triaugulation parties, Assistant do 



1892 > 



1894 
1894 

1894 
1894 

I 
1894 
1894 
1894 ! 

1893 
1894 
1894 



2933 
2934 

3798 

2728 

279S 
2728 

2798 
2728 
2739 

3589 
2797 
2732 



1894 
1894 



2728 
2728 



1892 
1893 ; 



I 



PBBCISB LBVSLS. 

LSee also Instruments.) 

!aiToUlon, La. : 

' results r. S. Coast and Geodetic 

Survey. 
escriptions of P. B. M's do .". 



1892 
1892 
1892 
1892 



1893 ; 
1893 
1893 I 
1693 I 

1894 
1894 
1894 
1894 

1893 
18U3 

1800 
1893 
1893 

1891 



3106 
3000 



2932 
2936 
2943 
2939 



3589 
3591 
3596 
3594 

2797 
2732 
2746 
2740 

3603 
3608 

3185 
3606 
3601 

ai74 



1887 
1887 



188 
202 
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Index of aurveif and physical data, Miwinnippi River, etc. — Contiiiiicxl. 



Suluect. 



Report. 



U. 8. Coast and Geodetic 
Survey. 

...do.: 



do 



do 



Chief of Engineers. 
....do 



PBBTISR LKVBUB — continued. 

Biloiz, MIm., to CarroUton : 

Coni]»ariBon with results obtained by Mississippi River 

Commission. 
In connection with Gulf level, brief discussion. Report 
by AssL^tant Sohott. i 

New Oneans to Greenville, Miss. : | 

Report on observations, by Assistant Schott, with tabula do 

tion of results and descriptions of B. M's. I 

Greenville to Wilkerson's Landin£, opposite Arkansas City : 
Res ts and descriptions of F.B.M's by Assistant J. B. 
Johnson. Reprinted from Report of Cliief of Engineers, 
1883. p. 2182. 
Arkansas City to Little Rock : 

Report on observations, by Assistant Schott, with tabula- 
tion of results and descriptions of P. B. M's. 
8t. Paul, Minn., to Savanna, HI. : 

Report on field work, by Assistant Ferguson 

Report on office reduction, by Assistant Ferguson 

Tauulated results do 

Descriptions and ele%'ations of P. B. M's ' do 

Dulutb, Minn., to St. Paul: I 

Report on field work and reduction, by Assistant Paige do 

Taoulated results do 

Description and elevation of P. B. Ms ' do 

New Orleans to Head of Passes : ! 

Report by Assistant Morrow, and table showing number ) .^ 

of P. B. Ms established. 5 °® 

Report on field work and reduction, by Assistant Paige do 

Tabulation of results do 

Descriptions and elevations of P. B. M's do 

Head of Passes to end of Jetties : 

Report on work, Assistant Ockerson do 

Results tabulated do 

P. B. M's, descriptions and elevations do 

St. Louis to Kansas Cit;^ : I 

Table of discrepancies between Missouri River and U.S. i do 

Coast and Geodetic Survey . j 

Yaaoo River survey : I 

Kleinston, Miss., to Louisville, New Orleans and Texas 
Railway Bridge— | 

»• Report bv Capt. J. H. Willard do 

Descriptions and elevations of P. B. M's do 

Louisville, New Orleans and Texas Railway Bridge to 
Yazoo City and Greenville, Miss.— , 

Report on work by Capt. J. H. Willard j do -. 

Tabulated results : do 

Description of P. B. M's do 

Red River survey : i 

Descriptions and elevations of P. B. M's, by Captain Willard do 

Instructions for field work, Assistant OcJLerson do 

Mobile, Ala., to Okolona, Miss , U. S. Coast and Geodetic 

I Survey. 

Tabulation of results do 

Description of P. B. M's ! do 

Okolona, Miss., to Odin, 111 do 

Tabulation of results ' do 

Description of P. B. Ms do 

Corinth, Miss., to Memphis, Tenn do 

Tabulation of results ' do 

Description of P. B. Ms do 



Year. 



1887 
1887 

1888 

1888 

1888 



Pa 



I 



1892 
1892 
1892 
1892 

1892 
1892 
1892 

1893 

1893 
1893 
1893 

1894 
1894 
1894 

1893 



.do 



1892 
1892 



1894 
1894 
1894 

1893 
1891 
1888 

1882 
1888 
1892 
1892 
1892 
1892 
1892 
1892 
1892 



Sketch showing line of precise levels: New Orleans to Biloxi, 
Biloxi to Mobile, Mobile to Odin, Odin to St. Louis, Coriuth 
to Memphis. 

ORDINARY LBVBLS. 

(See also Topographical surveys.) 

I j 

Discrepancies between right and left bank, and precise and ordi- | Chief of Engineers 1890 

nary, Elkins Landing to Csiro and Grand Tower to Alton. 

Ordinary with table or discrepancies between right and left do 1892 

banks, Alton to Hannibal. | j 

Cairo to Donaldson ville, survey to locate old B. M 's, re])ort of ( do 1892 

Assistant Morrow. I | { 

St. Paal to month of the Missouri, description of B. M's, M^Jor | do ^ 1893 

Mackenzie. ! I i 

Hannibal to Montrose, Iowa, tables of discrepancies with pre- do 1893 : 

cise levels, and at river crossings. 
Montrose, Iowa, to Keithsbnrg, 111. : ' I 

Tables of discrepancies between ordinary and precise, and do 1894 

right and left bank levels. 
Descriptions and elevation of B. M's do , 1894 
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Index of sHrvejf and physical dala, Aliaaisnjtpi Bivei\ etc. — Coutiuiieil. 



Subject. 



Report. 



Year. Page. 



OBDINABY LBVEUH — COntiDIUHl. 

BanjiIdsonTiDe to Head of Passes : 

JBeport on work, by Assistant A . T. Morrow , Chief of Engineers 



Xkescription and elevations of stone-line B. M's 
Dfacrepancies between right and left bank, and precise 
and ordinary levels. 
InAfca-iictiona for deld work, Assistant Ockerson 



TOPOOHAPHICAL 8UHVBY6. 



R/ep«iit on work : 

Chester to Alton, 111., AssisUnt Winchell. 



J^lton, 111., to Hannibal. Mo., Assistant Maltby 

Sannibal, Mo., to Montrose, Iowa, Assistant Morrow 

Sfontrose, Iowa, to Keithsbarg, 111., As.sistant Morrow — 

Sesd of Passes to Donaldsonville, La., Assistant Morrow. 

iDBtnictions for field work. Assistant Ockerson 

Condition of survey marks, Cairo to Donaldsonville , 



BURVKT8, MISCELLANEOUS. 

Cmiro to New Orleans, report on reconnaissance, with 25 plates, 

senior Snter. 
H««.^«rsten of the Mississippi River, M«jor Farquhar ■ 



do 
do 

do 



1804 
1894 
1894 

1801 



Chief of Engineers . 

do.....* 

do 

do 



2802 
2708 
2785 

3483 



.do 

do 
.do 



1890 I 318! 

1892 I 3105 

1803 i 3600 

1894 2708 

1804 ! y^E 



Chief of Engineers. 

....do 

...do 

....do 

...do 

....do 



Fokegema Palis to Falls St. Anthony 

rtlla St, Anthony to St. Louis 

Lake Borgne outlet, report to Levee Board, by C. G. Forshey . 

Sttrv«)ys of Mississippi River: Study of early maps from Cairo 
to Oiilf, by Captain Palfrey. 

RK8UBVBT8 TO ASCERTAIN CHANQKS IK BANK LINES. 

(See also Caving Banks.) 

To determine chanm at Caulks Point, Greenville Bends, and ' Chief of Engineers 

Lake Providence Reach. i 
iCeport upon survey to determine changes and caving in vicin- i do 

uy of Kstchez. Assistant H. S. Douglas. ! 

Changes in banks, etc., study of eany maps, Cairo to Ciilf, 

P»per by Captain Palfrey. 
^▼iiif[ banks and condition of survev marks, Cairo to Donald - 

MnkTille, Assistants Ockerson and Morrow, with plate. 



1891 
1892 



1875, 

pt.2 

1875. 

pt.2 

1875. 

pt.2 

1875. 

pt.2 

1875, 

pt. 1 

1893 



^2800 
3481 
3109 



496 
434 
442 
454 
622 
3703 



BOBOros. 
lAke Borgne outlet vicinity. Levee Board. 



do 
do 



1890 
1891 
1K93 



3285 
3720 
3703 



1892 3109 



Chief of Engineers. 



545 



llri^**'^* outlet, report by Professor F jrshoy. Levee Board do 

Missouri Valley, report and results Missouri River Commission do 

Memphis, Tenn., vicinity of, October, 1891, report and map.. do 



y!;i^>f^s. La., vicinity of, 1802 do 

■^ Ki ver, near mouth : 

j^port by Assistant H. M. Marshall 

^*t»l«ii and plate do 



622 



1875. 

pt.l 

1875. 

pt.I i 

1890 < 3376 

1893 1 F'^^ 
^^^-^ ! )3730 

1893 i 3820 



do 



CAVING BANKS. 

(See also Resurveys.) 
*«t« of caving, Levee Board 

^j Q *** Joseph, Bruin, and St. John 



tables of annual caving, 1866-1874, Levee Board. 



Chief of Eugineen. 
.....do 



Do 



>iUe, Misa. 



•off 



Third ^~- 

Giles ]S!e»L^<^^ summary, by Assistant Richards. 
OOro tov^* °^'' ^fttchex. Miss., threatened cut- 
^^ -^^naldaonviUe: 

1^ J^*^ hy Assistants Ockerson and Morrow, with plate 



.do 

do 

do 

do 

.do 

.do 
.do 



1894 
1894 



1875. 

pt.I 

1876, 

pt.I 

1890 

1800 

1891 
1891 
1891 



1892 
1892 



1503 
1493 



546 

606 

3311 
S3243 
>3285 
3638 
3660 
8720 

53109 

^3110 

8112 
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Subject. 



Report. 



Year.! l\ 



CAVINO BANKS— CODtinuecl. j 

I 

Greenville and Lake Providence reaches ' Chief of Engineers 18M 

Waluutiiend, Ark., threatened cut-off into St. Francis River, • do 1894 

report by Col. C. R. Suter. j 



CHANNEL DEPTHS, CHANGES IN RIVBB BED, BARS, REOIMRN, ETC. 



Chief of EnsineerH 1894 j ] 



do 



1879 



Channel depths, tables, St. Louis to Cairo. 1889-1893, 



First and second districts 
Plum Point Reach 



Channel depths, St. Paul to month of the Missouri River, 

Mi\Jor Mackenzie. 
St. Louis to Cairo. 1864-1872, average of 52 days a year when 
the depth was less than 6 feet; 13 localities less tfian 5 feet, 
Low Water Board report 

1890 
1881 
1892 
'U883 
1894 

S1892 
1883 
1894 
(1890 
'<1891 
10894 
kl883 
jjl894 
kl890 
^892 

Passes through the jetties, IS?.^- 1894 | do 1894 , 

Chanses in channel, Illinois River to Ohio River, report Col. ! do | 1875, ; 

J. U. Simpson. j | nt.2 : 

Changes in bed, alleged elevation prodnced by iovees, Leveo do ' 1875. 

Board. j : pt.l 

Changes in bed near Hea4l of Passes, report by Assistant j do 1891 

Ockerson. ! 

S1892 
1893 
1S4 

1894 
18 



Third district 

Lake Providence Reach 



do 

.do 

.do 

.do 
.do 



Changes below crevasses, Morganza, Bonnet Carre, Cubitts | do 

Gap, and the Atchafalaya River, paper by Captain Powell. 

Changes in revetments, third district, report on, by Assistant do . 

A. Hider. 

Banks, report upon relation between mean bank height and doj. 

mean high water, Cairo to Baton Rouge, by Captain Powell 
and Assistant Clark. { 

Bars, discussion of, report by Major Suter I do . 



Bars, obstmctive to navigation Mississippi River, Cairo to the 

Uulf. report by Ms.jor Suter, 25 pis. 
Cut-offs, effecta of, considered undesirable. Levee Board 



Cut-offs, formation of, report by Mi^or Suter. 



Regimen elements of the Mississippi River, bank fall and 
medium stages, Cairo to the Qulf, report by Assistant L. C. 
Jones. 

Regimen changes in cross sections P. P. ; paper by Mi^or Suter 
and Assistant J. A. Seddon on velocity of flood travel, 7 pis. 

Regimen, banks, widths, and other regimen elements, at Lake 
Providence, report, with tables and plates, l>y Captain Town- 
send. 

Bed, Atchafalaya, and Old rivers, reports on 



Historical review 

CURRENT AND SEDIMENT OB»ERVATION8. 

Current velocities in Plum Point Reach 



Cnrrent velocities under ice at Crow Wing, ratio of mean to 

mid -depth velocity, Mi^or Jones. 

Current and sediment in Old River 

Sediment, transportation of, discussed, report of Col. J. H. 

Simpson. 
Sediment, report on apparatus and methods nsed in obtaining 

samples in 1879 on llie Mississippi, Arkansas, and Missouri, 

illustrated. 

Sediment in Red River, various localities and outlet, table 

Sediment observations at the Passes, 1879-1883, table 



.do 
.do 
.do 
.do 

.do 
.do 

.do 
.do 



Chief of Enginecas . 
do 



do 
.do 

.do 



do 
.do 



1875. 

pt.2 

1875, 

pt.2 

1875. 

pt.l 

1875. 

pt.2 

1890 



1892 

1893 

{1890 
1891 
18n 
1894 
1892 



(1890 

n891 

1890 

1892 
1875. 
pt.2 

1887 



;i893 

>1894 

1894 
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Index of survey and pkyuical data, Misnimfippi Jiiver, etc. — Coutinued. 



SaUJect. 



OAUOBS AND RIVKR BTAOKS. 

(See alao High and low water marks, and Slopes.) 

Bjdroenphs of flood periods, Cairo to Carrollton. 1858, 186.'), 

187* XiSvee Board . 
SMdingB. Mianisainpi River and tributaries, December to 

Jui>«. 1873-74, tables, Levee Board; aluo 1 plate opposite 



page €7«. 
■Readings below Red River Landing, eftect of crevasses iu 

flood of 1890; paper by Colouol Suter. 15 pl«. 
iiive«titfation of aischarge measurements and " changes of 
plane/ Colonel Sater and Assistant Seddon. 

Aote on the al>ove by General Comstock 

'clocit J of flood travel on the Lower Mississippi River, hi 
paper by Colonel Suter and Assistant Seddon, 7 pis. S 

Grafton and Grab's Point, tabulated readings 

HiasiaAJ 



lippi River Commission gauges, location and descrip- ) 
tions^ reports by Assistant Ockerson. > 

«i|^lae«t and lowest readings, 1892, Mississippi and tributaries. 
Hig;lBe«tand lowest readings Mississippi River, Cairo to Head 

of Passes; alao mean highest and mean lowest stages, 1872- 

18SKS. tables. 
Mosua number of days per annum, 1872>1892, during which the 

stA^A of Mississippi at stations below Cairo was included 

'vrlclsfn given limits. 
Hiaslssippi Rivex and tribntaries (except Missouri), table com- 

nmriaag extreine readings of 1803 with previous highest and 

lo^w««t readings since 1872. 
Tnt»le c»f readings of high waters of 1893, first and second dis- 

'ftriota, compared with previous highest, Captain Roessler. 
Kxt r«»me low waters, Cairo to Vioksbarg, 1872-1892, tablo 



Report. 



Chief of Engineers. 
do 



Year. Page. 



do 

>....do 



.do 
do 

.do 

.do 

do 

.do 

do 
(to 

do 

do 

do 
.do 



C?sal.xo'and Helena compared, tables 

Osaixo. Helena, Mouth of White and Vlckbiirg compared, 
'taible. 

K^lations. third district and above, 1872-1893, a letter by do 

Osptain Townsend, 4 tables and 1 pi. 

^ftaara district, 1890. tabulation with high- water marks do 

I>^oiirth district: 

Vicinity Ames crevasse, 1891 do 

Table of highest for 1890 and 1891 do 

Table of lowest for 1889-1891 do 

Table of highest and lowest, 1889-90, 1890-91, 1891-92. i do 

_. Table of highest. 1890, 18P1, 1892, and 1893. do 

-■^^imum, 1882, 1890-1891, on the Lower Mississippi River ; do 

*l«o at Little Rock and Clareudon. 



1876. 

pt.l 

1875 



1891 

1891 

1893 

1892 

0890 
<1891 
(1892 
51893 
^1894 
1893 
1893 



\ 



C76 
G39 

3444 

3417 
8424 

3564 

2905 
2907 
1979 
2100 
1727 
3654 
2788 
:i661 
3662 



I 



1893 ' 3663 



iSi***PP* K*^*** "»<* tribuUries, report by Captein Willanl, 
aciudtDff historj' and inspection data, with comparative 
^*»Wa offlood heights. 

\f * 
l^^^jppi River, table giving location and by whom main- 

Self.^^- 




^***»««iit Ockerson 

^*"*"rt River. Missouri River Commission. 



f^^X'^ctions to published records, 1872-1889. 



do 

do 
do 



1894 

1893 
18»4 

18M 
1894 

1894 

1800 

1891 
1801 
1891 

m2 

1894 
1894 

1890 

1891 
1802 

1893 

189i 
■1894 

1804 



.do 



do 
.do 
.do 
.do 



do 



b^T:*«3cuons lo puoiisnearecoms, lot 

BalSy^yofdaU, AssistantSeddon.pl 

BoUmj^ frames on Mississippi River, pi.. Assistant Ockerson . 
•kw^.^nm®* on Missouri River, Missouri River Commis 

gjTT^ tMardatVicksburg.pl 

«Jr^ J!t^' ^'"^^ '" '^" "" "*"'• ^ "- """^'"^^ 1 "^ s'u^r/L^Sif;^^^^^^^ 

Dtec ^'^ **»*^ Mississippi River from Cairo to Carrollton. to 

Sttfi *]fiA» 1^ Mississippi River Commission pamphlet, 1887 
Stsg^^ *'^. 
pal fl J^^ the Mississippi River above Cairo and of its princi- 
sipwc'^jtiataries. except the Missouri, to Dec. 31, 1886, Missis- 
'^iver Commission pamphlet, 1889 and 1892. 




2804 

3725 

2971 

52372 

)2074 

2973 

2967 

3264 

3713 
3683 
3684 
3247 
:U)14 
2928 

5 1871 

I 1908 

2014 

1663 

5 2057 

i 2061 

1523 

2793 

2794 



3819 
3271 
4221 
3108 
3110 
3827 
3055 
4221 



1893 2058 

!'»«»;{ {IS 
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Index of Burvetf and physical data^ Mitaiaaippi Rirer, eiv, — Continued. 



Subject. 



OAUOBS AND RIVER 8TAOBS— COIltiOllcd. 

Stages of thoMiMissippi RiTer rdiI of iU principal tribataries, 

except the Missouri, 1887 to 1893. ' inclusive, Mississippi 

River Commission annual pamphlets. 
Stages of theMississippi River and of its principal iribnUries 

for 1894, Mississippi River Commission pamphlet, 1895. 
Stages of the Mississippi River and of itsprincipal tributaries. 

except the Ohio, 1860 to 1889, inclusive. U. S. Weather Bur«>au 

pamphlet, 1891. 
Stages of theprincipal rivers of the United States for 1890, 

\W\, 1892, U. S. Weather Bureau pamphlet, 1803. 
Stages of the Ohio River and its principal tributaries, 1858 to 

\m, U. S. Weather Uareau pamphlet, 1890. 
Stages of the Missouri River from St. Charles, Mo., to Fort 

Pierre, S. Dak, 1872 to 1885, inclusive, Missouri River Com 

mission pamphlet, 1886. 
Stages of the Missouri River from St. Charles, Mo., to Sioux 

City, Iowa, 1886 to 1889, inclusive, Missouri River Commission 

pamphlet, 1890. 

OBOLOOT. 

(See Borings.) 

HIGH AN'D LOW WATER MARK ELEVATIONS AND ri/)OD8. 

(See also Gauges, etc.) 

High waters, table of, St. Louis to Fort St. Philip, 1828 to 1874. 

Levee Board. 
Flood heights, 1858 to)1874, discussion and tables, Levee Board. . 



Report. 



Flood heights, tributaries, Mississippi River, various years, 
compared and described, report of Commissioner Henry L. 
Abbot to Levee Board. 

Floods, losses by. 1868. 1871. 1874, 1881-1883, theMississippi and 
its forty-four navigable tributaries, with 3 pis., by Alex. D. 
Anderson, Washington, p. 27. 

Flood of 1890, Capt. D. C. Kingman 

Flood of 1890, depression of flood line. Captain Powell 

Flood of 1893 compared with previous highest. Captain Willard 

Flood heights, suggestions for relief of Lower Mississippi 
from excessive. Colonel Suter. Mississippi River Commission 
immphlet, 1804-95 (to be printed in Annual Report, 1895.) 

Flood heights, influence of oasius on Mississippi River, Captain 
Towusend, Mississippi River Commission pamphlet, 1895 (to 
lie printed in Annual Report, 1895). 

Flood heights. Lower Mississippi Rivor, restricting of, Captain 
MiUis, Mississippi River Commission pamphlet, 1804. 

High waters, relative heights of, and levees and ground. Com- 
merce, Mo., to Louisiana line, Levee Board, a paper by Com- 
missioner J. E. Sickels. 

Relation between mean bank height and mean high water, ^ 
Captain Powell and Assistant Clark. \ 

High and low waters, 1842-1883 ; also views of Jas. B. Miles, 
Senate Rejiort No. 36, Forty -eighth Congress, first session, 
p. 49, Jan., 1884. 

High water, flood of 1890, first and second districts, table of com- 

{»arison with previous highest, 
gh waters, flood of 1893, fii-st and second districts, table of 
comparison with previous highest. 
High-watermarks, first and second districts. 1882 and 1890, table. 
High waters of 1882 1888, and 1890, third district, compared 



Chief of Engineers. 

do 

do 



Chief of Engineers 



.do 



Chief of Engineers. 
do 



High* water marks of 1890 and 1891, Cairo to Carroll ton 

High and low waters, Mississippi River and principal tribu- 
taries, except the Missouri; from the earliest authenticated 
records, referred to the gauges of 1891 . 

High- water marks, Alton to Hannibal, 1844 to 1888, table. 
Assistant Maltby. 

Low waters of 1891, surpassing former records, table 

High-water marks ou Red River in Arkansas and Louisiana, 
1849 to 1892, table. 

High and low water elevations between St. Paul and month of 
Missouri River, table. Major Mackenzie. 

High-water marks. 1851 to 1892. between Hannibal and 
Keokuk, descriptions and elevations. 

High- water marks, 1851 to 1892. Montrose to Keithsburg. 



High-water marks, Vicksburg to Red River Landing, 1890- 

1893, table. 
High water marks, 1862 to 1893, I>onaldsunville to Head of 

Fassos. 
High and low water at the Passes, 1879-1893, table 



do 
.do 

do 

.do 

.do 

do 
.do 



do 

....do 



do 
do 

do 

.do 



Yesi 





187 
pt. 



18( 

181 

18S 
I 181 

181 

' 181 

i 

i 18S 

I 
1« 
18f 

18( 

18( 

Iff 
181 

1» 

18f 



APPENDIX W W— REPOBT OF MISSISSIPPI RIVER COMMISSION. 3709 
Index o/surveg andpkyncal data, MisaUsippi Mirer, «<c.— CoDtiuiied. 



Sal^ect. 



Report. 



HTDROGRAPHT. 

(See also Topographical aurveys.) 

DrSTRUMBNTS. 

inriog apparatus : 
Report on ateel tapes and methods of using, by Assistant/ 
O. B. Wheeler. S 

Tsl>le of standard ste^l tapes, Missoni i River Comiuissiuii do 

measuring apparatus and methods used on the Red River do 

Sorrey. coaipanson of brans and steel tapes, formulas, etc., 
report by Assistant H. M. Marshall. 
Baae bne steel tapes, 800 feet long, table of corrections for .....do 
inclinations of. 

directions for temperature. Assistant Ockerson do 

Constants for Kem levels Kos. I, 3, and 4 and for level tubes do 

Kos. 3, 5, and 6, report by Assistant Ferguson. 

Constants for Kem level ifo. 2, vial No. 9, and rods Nog. 14 do 

and 17, report of Assistant Paige. 

Constants for Kem levels Nos. 1 and 2 ; also level rods do 

Constants, levels Nos. 2 and 6; level vials, **Fauth," and do 

level No. 5. 

Constants, Kem levels Xos. 1 and 2, and level rods II and IV, do 

tables. 

Constants for telescope No. 4 ; bubble No. 4 ; rods XVIII and do 

XIX. ! 

Carrent meter, methods of rating and using at St. Faul do 

Current meters. Price ; results of reduction of ratings for: i 

No. 3, field do 

Xo. 4, final do 

Jfo. 5, field 



Vo. 5, final. 



Xo. 6, final 

Xo. 10, field 

Xo. 10, final ' do 

Xo. 22, fin:d ■ do 



Chief of Engineers. 



Vear.Page. 




Xo. 23, final. 



Xo. 25, final. 

Xo. 29, final. 
Xo. 34, final. 
Xo. 38. final. 



do 



Xo. 38, final , 

Xo. 43, final 

Direction current meter, Haskell-Ritchie; description, with 
plate. 

Current meters, the Colorado and others, including tho Price 
and Haskel, with methods of using and rating the Colorado, 
Migor Powell, director, GeologicafSurvey, eleventh annnal 
reimrt, pt. 2, p. 1, with pis 

Relation oetween metric standards of length, U. S. Coast Sur- 
vey and U. S. Lake Survey, report. 

Relation of the yard to the meter, report 

Sediment apparatus observations of 1879 on Mississippi, Arkan- 
sas, and Missouri rivers, illustrated report. 

Planfmeters, theory and use of , 

Pantograph, theory and use of 



MAPS. 



List of, issued by the Mississippi River Commission to 1895. . . 

Map of the Alluvial Valley of the Mississippi River from head 
oi the St. Francis Basin to the Gulf of Mexico, showing aren 
subject to overflow, scale 1 inch to 5 miles. (A similar map 
above Cairo in coarse of preparation.) 



.do 

.do 

do 

.do 

.do 

do 



I'. S. Coast and Geoiletic 
Survey Report. 



1887 


5 2952 
I 3124 


1889 


2759 


1893 


1926 


1894 


2729 


1894 


2730 


1892 


295 


1H92 


3075 


1893 


1944 


1898 


3622 


1894 


1495 


1894 


2750 


1890 


2104 


1891 


3506 


(1890 
>1892 


3170 


3143 


1891 


3661 


• 


( 3105 


1890 


I 3171 




/8172 




(3490 


1891 


< 3495 




( 3526 


1892 


3143 


1893 


3700 


1894 


2841 


1892 


3143 


51890 
)1891 


3151 


3499 


1893 


3675 


n891 


3512 


<1892 


3143 


<1893 


370O 


(1892 


3516 


<1893 


3700 


(1894 


2841 


(1891 


3522 


<1892 


3143 


0893 


3700 


1894 


2841 


1892 


3143 


1803 


3700 


M893 


3700 


>18C4 


2841 


1894 


2841 


1891 


343 



U. S. Coast uud(TAodutic 
Survey. 

do.: 

Chief of Enginners 



! 1889 



.do 
.do 



1890 ; 
1887 ' 



189:{ 
1893 



179 

715 
:M21 

1091 
2036 



3710 REPOHT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 
Index of survey and phpncal daia^ Mi wwi t mpp i River, etc. — Continiwd. 



Subject. 



MAPS — continued. 

Preliminary map of the MieeiMippi River, month of the Ohio 
to Head of the Paesee, scale 1 inch to 1 mile, in 32 sheets 
and 8 index sheets and table of distanees ; map of the Missis- 
sippi River above Cairo, scale 1 inch to 1 mile (published to 
Keithsburg, 111., 18 sheets). 

Charts of the Mississippi River, Cairo to Donaldsonville, scale 
1 : 20,000, 6? sheets ana 2 index sheets. (To be continued to 
fleaa of Passes In 14 sheets.) 

Charts of the Mississippi Kiver above Cairo, scale 1:20,000 
(puUished to Keithsburg, 111., 43 sheets). 

WAVIGATION. 



Report. 



Routes, head waters to St. Louis, and Cairo to Kew Orleans. 



Routes connecting Mississippi River at New Orleans and other 
ports. 



Extent of navigation on Mississippi River and tributaries, 
16,090 miles. 



Canals, map showing existing and proposed, connected with 
Mississippi River. 



Boat-R, with dimensions, arriving at St. Louis, tables, Major> 
MiUer. \ 

Boats, with dimensions, navigatine the Upper Mississippi 
during the years 1889 and 1890, tibles. 



BoatH, with dimensions, plying ou Mississippi and Missouri^ 
rivers, tables. ( 



(Thief of Engineers 

The Mississippi and its 
forty-four navigable 
tributaries, with 3 pis., 
by Alex .D. Anderson, 
Washington, 1890, 2 
mans, opp. p. 34. 

The Mississippi and its 
forty-four navigable 
tributaries, with 3pls., 
by Alex B. Anderson. 
Washington. 

The Mississippi and its 
forty-four navigable 
tributaries, with 3 pis., 
by Alex. D. Anderson, 
Washington, I>. C, 
opp- POg« 6. 

Chief of Engineers 

do 



Year. Page 



1875, 
pt.2 



i 



434 



1890 



Rocks dangerous to navigation between St. Louis and St. Paul, 

list of. 
Konconnah Rock, resurvey of 

Wrecks between St. Louis and St. Paul, list of, 1840-1891 



.do 

.do 

do 

.do 



:i890 
1891 

!l892 
1890 

1890 

1891 

1892 

1893 

18B4 

(1802 

n804 

1882 

U892 

^1894 



OntletH: 



OUTLETS AND LBViSKS. 



10 



1985 
2106 
1732 
2027 

3372 
3739 
3284 
3035 
3119 
1766 
1636 
2913 
1764 
1635 



Report on plans of, for relief of Lower Mississippi River, no 
relief to be expected from artificial, U. S. Levee. Com- 
mission. 

Plan of, for relief of Lower Mississippi River, not recom- 
mended b3* U. S. Levee Commission. 

Arguments against, as a plan of river improvement 



Views of Judge Taylor and others, expressed before Con- 
gressional committee, Mr. Burrows, chairmsn. 



Lake Borene — 

Captam Cowdon's statement liefore select committee, 
U. S. Senate, General Logan, chairman. 



Captain Cowdon's statement before House select com- 
"nittee, Mr. J. ('. Burrows, chairman. 



Hearings before Senate Committee on Commerce, tes- 
timony of Oeneral Comstock, Colonel Suter, Captain 
Cowdon, and others. 



Chief of Kngiiieers : 1875 ' 541 



.uo 



" The Mississippi River, 
what it needs and why 
It needs it," by Capt. 
S. S. Leach, Washing 
t^n, 1890, pp. 5-7. 

House Report No. 3598, 
Fifty -first Congress, 
second session (to ac- 
company H. R. 12168), 
Jan., 1891. 

Senate Report No. 36^ 
Forty -eighth C o n • 
gress, first session, p. 
06; Jan.. 1884: map 104. 

House Report No. 1985, 
Forty -seventh Con- 
gress, second session, 
p. 291; map 308; Feb., 
1883. 

IT. S. Senate Committee 
on Commerce, hear- 
ings in relation to im- 
urovemeuts of the 
Mississippi River; 
May, 1890. 




APPENDIX W W ^REPORT OP MISSISSIPPI RIVER COMMISSION. 3711 

Indei of mMnmi andphysUml data^ Miimissipjn Biver, etc, — Continued. 



Sal^ect. 



OUTLKTB ANU LEVKBS— oontlxined. 

On tletn— Continued. 

lAke Borgne— Continnecl. 

fieport Senate Select CommitteA on Mlseissippi River 
Improvements. General Logmn. chatrman. 

Raatrieting flood heights on the I.ower Mississippi River. 
by means of. Captain Idillis. Mississippi River Com- 
mission pamphlet, 1894. 

Lake Borgne, report of House Select Committee, reoom- 
mended Dy a minority of the committee, J. C. Burrows, 
chairman. 



Bonnet Carre, soundiuss near. 1840 to 1874, Levee Board. .. 
Cnbitts Gap, dimension of, ami discharge. Levee Board. . . 



Nitaand others. Captain Kingman on effect of, on the river 
snrliMe. 



The Jump, dimensions of, and history, Levee Boanl. 
In Louisiaas, table of 1864 to 1874, Levee Board 



Jjt 



Ames, report on 

Ames, effect of, paper by Colonel Snter 

Foartk district* 1890, rMwrton 

Fourth district, 1892, Uble of 

Fourth district, 1893, table giving location and dates of 

op«diing and closing. 
Fourth district, sur^'eys in vicinity of, with tables of 

depths and areas, 12 pis. 
EflTect on depth of the river, Assistant Ockenon 



Kffects of recent levee constmction on Lower Mississippi 
Blver, «tc.. Clonal Snter, Mississippi River Commission 



mver, «tc., uoionei anter, Mississippi luver (jommission 
pamphlet, 1894-05. (To be printed in Annual Report, 
1895.) 

its in favor of, on Mississippi River, w 
loss to length of line in recent floods. 



Sflecta of a permanent system below Cairo, Low Water 

Board report. 
Estimates of cost and yardage. Levee Boanl 



Historr and discussion. Levee Board . 



LfSreea of the Mississippi River, report of Committee on 
Levees snd Improvements, Mr. Burrows chairman; con- 
tains views ot members, MiMissippi River Commission, and 
others. 



Levees: 

Protoctien for I^ke Borgne Outlet. Levee Board 



Report. 



Senate Report Ko. 36, 
Forty-eighth C o n • 
gress, nrst session ; 
Jan.. 1884. 



House Report. No. 1965. 
Forty - seventh Con- 
gress, second session, 
Feb. 1883. 



Chief of Engineers. 
....do 



17. S. Senate Committee 
on Commerce, hear- 
ings in relation to im- 
provement of the Mis> 
sissippi River, May, 
1890. 

Chief of Engineers 



Year. 



Page. 



1875, 

Iit.l. 
875. 
pt.l. 



541 
543 



do 

.do 

.do 

.do 

do 

.do 

do 

.do 



'' The Mississippi River, 
What it Needs and 
Why it Needs it," by 
Capt. S. S. liOacti, 
Washington, 1890, 
pp. 7-12. 

Chief 



of Engineers. 



do 
.do 



Honso Report No. 3598 
Fifty-first Congress, 
Heoond session, (to ac- 
company H. R. 12103), 
"91. 



Jan., 18! 
Chief of Engineers 

Proper dimensions, preservation, location, etc., Levee Board do 

Ill Miasouriand Arkansas, Levee Board do 



lu Mississippi, Levee Board. 
In Louisiana, Levee Board... 



do 
do 



Special report of Misaissippi River Commission upon. No- House Report No. 3598, 

vember 29, 1890. Fifty-tlrst Congress, 

' Aecond session. 
Relative heights of levees, high waters, and ground, from Cliief ot Engineers 

Commerce, Mo., to the Louisiana line, Levee Board, 

1 874, Commissioner J . £. Sickeln . I 
Tableof caved into Mississippi River in Louisiana, 188C- do....^ 

1874. Levee Board. I 



1875, 
pt.l. 
1875, 
pt.l. 

1891 

i892 
1880 
1892 
1894 

1894 

1891 



1879 

1775. 
pt.1. 
1875, 
pt. 1. 



542 

601 

3084 
3713 
2905 
3338 
3237 
3015 

3064 

3473 



1015 
561 
548 



1875, 
pt. 1. 
1875, 
pt. 1. 
1875, 
ptl. 
1875. 
ptl. 
1875. 
pt.l. 



627 
552 
588 
596 
590 



1875, 
pt.l. 

1875. 
pt. 1.. 



664 



612 



3712 REPORT OP THE CHIEF OP ENGINEERS, U. S. ARMY. 
Index of Burveij and phytioal data, Mississippi Ricer, etc, — Continued. 



Subject. 



OUTLETS AND LBVKB8— continaed. 

L«Tees— Contio ued . 

Views of General Comfttock an<l othero on, regarded aa an 
adjnnct to channel improvement; also data of foreign 
rivers. 



Length and distribution of main front levees, Alton to 
Forte; totol length in Alluvial Valley, 1,294 miles. Cap- 
tain Powell. 

Ames Bavou to Louisiana State line, cross sections of 

Profile of Arkansas and Louisiana levees, third district. 

1880 and 1890, pi. 11. 
Proaie of Mississippi levees, third district, 1880 and 1890, 
pi. 12. 
Levee profiles and high water slopes, 1882 and 1890, third dis- 
trict, pis. 11 and 12, opp. 3289. 
Levees, third district, built and enlarged by the United StatoH 
from 1882 to May 31, 1894, tables giving focation, cubic con* 
tiBnts, cost, etc. 

Report on levee snrvey. White River front 

Report on survey of a line to connect Arkansas River and Mis- 
sissippi River levees. 
Levees, fonrth district: 

Table of length and condition 

Report by Capt. John Millia, with appended reporte by 

assiatant engineers on high water protection, et4;. 
Table giving condition in flood of 1893 



Report. 



Senate Committee on 
Commerce, bearinga 
in relation to improve - 
raente of Mississippi 
River, Washington, 
1890. 

Chief of Engineers 



Year. Page. 



1890. 3111 



.do 
do 



..do 
..do 
.d.o 



1 

L 



do 
do 



PHBCIPITATIOX. 

Rainfall, 1874, Mississippi and tributary valleys, tables, Levee 
Board ; also precipitation charts of Si'gnal Service, February 
to May, 1874, 4 pis. 

Rainfall at dam above St. Paul, 1885-1893, tables 

Rainfall, relation between, and reservoir discharge. (See also 
Annual Reporto of U. S. Signal Service and Weather Bureau.) 

RBSERVOIB8. 

Deemo<l impracticable for relief of Lower Mississippi Valley 
Levee Board. 

At head waters, report on examinations for sites, M%j. F. U. 
Farqiihar. 

At head waters, report of Mississippi River Commission com- 
mittee on, dated JNov. 30, 1880, Mississippi River Commission 
rfimphlet, 1881. 
head waters of Mississippi River, report of Board of Engi- 
neers, May 24, 1887. 

At head waters of Mlssls.sippi River and tributaries, history 
and rosulto to 1887, Ms^or Jones. 

At head waters, capacities, areas, etc., table. < 

Relation between rainfall and reservoir discbarge, M^jor Jones. 

In valley of Red River, report by Charles M. Fauntleroy to the 
Levee Board. 

Influence of the basins of the Missisnipm River on flood 
heights. Captain Townsend, Mississippi Kiver Commission 
pamphlet, 1895 (to be printed in Annual Report, 1805). 

BLOPR OB8EBVATION8. 

(See also Gauges and high waters.) 

High water of 1882, revised table of regimen of Mississippi 
River, Cairo to the Gull. Assistant Jones. 

Vicinity of Ames crevasse. Low water, Kaskaskia to Alton. . 

Memphis and Helena, 1891. tabulated results 

Red Rive * Landing, Simmsport, Natchoa. and Rows Lauding.. 
Columbus, Fulton, Helena, Arkansas City, Wilson Point, Red 

River Landing. Little RtKk, and Alexandria. 

Keithsburg to Alton 

IKmaldson ville to Head ot Passes 

Columbus, New Madrid. Helena, Arkansas City, and Wilson 

Point, 1893, tabulated reMuIts. 
Passes, 1879-1893, table 



.do 
.do. 

.do 



do 
.do 



Chief of Engineers. 
do 



Chief of Engineers. . 
do 



do 
do 
do 



Chief of Engineers. 



do 

.do 

do 

.do 

do 
do 
do 

.do 



1890 
1800 

1890 

1890 

1894 



1801 
1891 



1892 
1894 

1804 



Chief of Engineers 1875, 

pt.1. 



3207 
3288 

3288 

G288 

2950 



3612 
3063 



3236 
2986 

3016 



571 



1894 ^ 1705 
*'*** 1^ 1707 
1894 1709 



1875, 
pt-l. 
1876 



1887 

1802 

1894 
1804 
1875, 
pt.l. 



1890 

ilSOO 

>1891 

1892 

1892 

1893 

1894 
1804 
1804 

1884 



540 
434 



1881 

1824 

1704 

1709 

616 



3123 

3184 
3713 
3140 
3141 



2757 
2784 
2845 

1345 
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Index of surveif and phyBical data, Miaaiasippi Biter , etc, — Continued. 



Subject. 



MI8CXLLANKOU8. 



AUiiTuiI land*, area of Miseinaippi Kiver and tribataries, 
4M98 iqaare miles. 



Crops, cotton, siu^ar, and corn in alluvial baisin Mi&diHsippi 

Kiver since IMO, hertiB Board. 
Drsiaage area of Hiasisiiippi BiTer and tributaries 




UUriRBNCB UKt TO OTHER OmCIAL INPBZBS. 

"Analytical and topical index to the reports of tbe Chief of 
Eognieers and the officers of the Corps or Enfdneers, U. S. A., 
upon works and surreys," etc., in 3 volumes, published iu 
lAl, 188A, and 1896, compiled under direction of Colonel 
Bobert and M^jor Ba>*niond, Corps of Engineers. 

"A sattj^ct index to tbe professional papers contained in tbe 
Annuai Itoporta, in the DuUetius, and in the occasional pub- 
lications of the U. S. Coast and Greodetic Survey from 1815 
to 1890. ineloaive.'^ 

Index of Surrey and Physical Data in Annual Reports 
Mieooiiri River Commission from 1885 to 1803, both inclu- 
sive 



<• 



•» 



sua 95- 



-233 



The Mississippi and its 
forty-four navisaUe 
tributaries, with 3 
pis., by Alex. D. An- 
derson, Washington. 

Chief of En(r<n»>er8 



The Mississippi and its 
fo rty four navigable 
tributaries, with 3 

Sis., by Alex. D. An- 
erson, Washington. 



Year. I Page. 



1800 



1875, 
pt. 1. 
1890 



U.S. Coast and Gecdetic 
Survey. 



23 

820 
9 



1801, 377 
pt. 2. i 



Chief of Sngiueers 1894 . 3113 
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Appendix 4 J. 

Highest amd lowest gauge readinge/ar each gear, 1891 to 1894 ^ referred to present gauges, 

Mississippi Biver and principal tributaries, 

[Nom.— For earlier years, see Report Chief of Engineers 1891, pp. 3555-3575.] 
MISSISSIPPI RIVER, HASTINGS. MINN. <883 MILES ABOVE CAIRO). 
[U. S. Engineer gange; xero, 090.79 feet above the Cairo datum plane.] 





Highest 


Gauge 
reading 


Lowest. 


• 


Tear. 


D«y. 

1 


Day. 


Gauge 
D^ing. 


Remarks. 


1»1 

IM2 

18B3 


Apr.26 

May 26 

May6 


Fset. 

6.95 

13 1 

14 3 
13.0 


Nov. 21-22.... 

Nov. t3 

do 

Aug. 6 


Feet. 

-0.65 

-0.7 

0.1 

-0.5 

^IL.. 


Previous highest, Anr. 30, 1881, 18 feet; 
previous lowest . Nov. 28-30, 1889,->0.40 
foot. 


18M 


May 20-21 



MISSISSIPPI RIVER, WINONA, MINN. (785 MILES ABOVE CAIRO). 
• [U. S. Engineer gauge; sero, 660.34 feet above the Cairo datum plane.] 



l»l. 



1803. 
IBM. 



Apr 28 

May 26-27. 
May 16... 
May 21.... 



8.70 


12.1 


12 6 


13.3 



Nov. 26-27 

Nov. 24 

Feb.l2,Nov.24 
Aug. 10-11.... 



-0.33 
1.1 
1.1 
0.4 



Previous highest, June 18, 1880, 16.87 
feet; previous lowest, Dec. 30, 1889, 
—1.33 feet. 



MISSISSIPPI RIVER, NORTH McGREGOR, IOWA (679 MILES ABOVE CAIRO). 
[U. S Engineer gauge; aero, 625.45 feet above the Cairo datum plane.] 



1891. 
1892. 
1893. 
18M. 



Apr. 38-30. 
May 31.... 
Mav 10-11. 
May 26.... 



13.0 
15.2 
15.1 
15.3 



Nov. 28.... 
Nov. 23.... 
Nov. 27-28. 
Aug. 16-17. 



0.6 
1.1 
0.9 
0.3 



Previous highest, May 13, 1888, 20.60 feet : 
previous lowest, Dec. 30, 1889, 0.40 loot. 



MISSISSIPPI RIVER, HANNIBAL, MO. (322 MILES ABOVE CAIRO). 
[Bridge gauge; sero, 460.60 feet above the Cairo datum plane.] 



1801. 
1882. 
1803. 
1804. 



1801. 
1802. 
1893. 
1894. 



Apr.23... 
Julys.... 
May 28... 
June 4-6. 




Dec. 1 — L17 

Dec.21 —1.4 

Dec. 3-5 1 —1.6 

Dec.31 ! —0.8 



Previous highest. May 17, 1888, 21.58 feet ; 
previous lowest, Dec. 2-5, 1886.— 0.67 
foot; records received from Migor 
MaclLenzie. 



MISSISSIPPI RIVER, GRAFTON, ILL. (220 MILES ABOVE CAIRO). 
[U. S. Weather Bureau gauge ; sero, 424.09 feet above the Cairo datum plane.] 



Apr. 28 
May 18. 



May 12. 



14.93 
25.73 



14.3 



Feb. 7. 



0.07 



Aug. 29, Sept. 4, 0.8 



PreviouH highest, June 25. 1883. 23.33 
feet; prevfous lowest, I>ec. 4, 1886, Dec. 
28, 1887, —0.07 foot. U. S. Engineer 
gauge until 1892. 



1891. 
1892. 
1(«3. 

1894. 



MISSISSIPPI RIVER, ST. LOtTIS, MO. (181 MILES ABOVE CAIRO). 
[U. S. Engineer gauge; zero, 400.23 feet above the Cairo datum plane.] 




23.78 
35.95 
31.60 

23.70 



Dec. 3... 

Dec 24.. 

Dec. 8-9. 
5Feb.3... 
>Dec.31.. 




I Previous highest, June 28, 1844. 41.4 feet; 
f previous lowest, Dec. 21, 1863, 0.0 foot. 
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Highest and lowest gauge readings for each yeaty 1801 to 1804, etc, — Continued. 

MISSISSIPPI RIVER, CHESTER, ILL. (108 MILES ABOVE CALRO). 
{U. S. Weather Bureau gauge; zero, 301.30 feet above the Cairo datum plane.] 





Higheat 


Gauge 
reaiUug. 


Loweat. 




Year. 


Day. 


Day. 


Gauge 
reatling. 


1891 

1892 

1893 . .. 


June 11 

Mav2l 

MaV4 .... 


Feet. 
18.2 
31.2 
28 4 
18.0 


Dec. 5-7, 12-13. 
Jan. 15 


Feet. 
0.9 

-1.8 


1894 


May 12 


Dec. 31 


0.0 



Reniarka. 



No reconl for January or February'. 1894. 



MISSISSIPPI RIVER, GRAYS POINT, MISSOURI (45 MILES ABOVE CAIRO). 
[Miasirfsippi River Commission gauge ^ zero, 321.28 feet above the Cairo datum plane.] 



1891 Apr. 26 

1892 May 22. 

1893 ! May 4-5 

1894 



23.10 Dec. 6..^.. 

35.00 Dec. 29-30. 

32.50 Jao. 1 

M*yi3 ; 22.80 ;|gjj;^j«... 



4. 75 I ) 

1. 85 I I Previona higheat, June 27-28, 1883, 34.31 
feet; prex'ious lowest, Dec. 31, 1880, 
91 foot, 



2. 35 I ^ fe 
3. 70 1 0. 

4.00 i J 



MISSISSIPPI RIVER, BELMONT. MO. (21 MILES BELOW CAIRO). 
[Mlaaiaalppi River Commisaion gauge; zero, 2R6.85 feet above the Cairo datum plane.] 



1891 

1892 

1893 

1894 



Mar.6-7 ' 41.30 



Apr. 28 . . 
Hay 8-10 
Fob. 16. . . 



43.14 
43.80 
34.15 



Nov. 7.... 
Oct. 28-29. 
Sept. 5-6.. 
Nov. 3.... 



1.55 
2.68 
3.95 
0.79 



] Previous highest, Feb. 23-24. 1884, 46.00 
feet ; previous lowest, Jan. 1 , 1888, 1.08 
feet. 



I 



MISSISSIPPI RIVER, MORRISSONS LANDING, MISSOURI (60 MILES BELOW CAIRO). 
[Mississippi Rivor Commission gauge; zero, 275.80 feet above the Cairo datum plane.] 



1891. 
1892. 
1893. 
1894. 



Mar. 7-8.. 
Apr. 29... 
May 10-11. 



36.40 
37.68 
38.70 



Nov. 7-8.. 
Oct. 28-29. 
Jan. 16 — 



2.50 , 

3.4 

4.0 



Previous highest, Feb. 24, 1884. 41.50 feet: 

5)revious lowest. Nov. 11- 14, 1879. —0.17 
oot. Discontinued Oct. 11, 1883. 



MISSISSIPPI RIVER, NEW MADRID, MO. (70 MILES BELOW CAIRO). 
[MiAsisAippi River Commission gauge; zero, 275.72 feet above the Cairo datum plane.] 



1881. 
1892. 
1893. 
1894. 



May 10 

Feli. 16-18. 



:i8. 11 I Jan. 22. 
29.46 Nov. 2. 



4.12 
1.67 



MISSISSIPPI RIVER, COTTONWOOD POINT, MO. (123 MILES BELOW CAIRO). 
[Mississippi River Commissition gauge; zero, 250.62 feet above the Cairo dataiu plane.] 



1891. 
1892. 
1893. 
1894. 



Mar. 8.... 
Apr. 30... 
May 12-13. 
Feb. 17-18. 



35.90 Nov. 7-8... 
36. 45 1 Oct. 29-31 . . 
36.55 1 Jan. 17 



30.55 



—0.40 
0.40 
1.10 
Nov. 2-7 —1.45 



Previous highest, Feb. 28, 1883, 37.85 feet : 
fjrevious lowest, Oct. 24-25, 1889, —0. 35 
foot. 



MISSISSIPPI RIVER, FULTON, TENN. (175 MILES BELOW CAIRO). 
[Mississippi River CommissioD gauge; zero, 228.55 feet above the Cain) datura plane.] 



1891 1 Mar. 13-14 

1892 1 Apr. 30... 

1893 May 15.... 

1894 Feb. 18-19. 



33.90 1 Nov. 7 

34.27 Oct. 30, Nov. 1 

34.63 Jan. 23 

27.75 Nov. 5-7 




Previous highest. Mar. 1. 1882, 36.60 feet: 
provious lowest, Jan 3, 1888, 1.410 feet. 
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Hi$ht9i and lowest gauge readingnfor each year, 1891 to 1394, etc. — ContiDued. 

MISSISSIPPI KIVER, MEMPHIS, TENN. (230 MILES BELOW CAIRO). 

(U. S. Engineer gauge ; zero, 203. 07 feet above the Cairo datum plane.] 



imi. 



Highest. 



Lowest. 



Day. 



Gauge 
rMding. 



Bay. 



Feet. 

Mar. 10 ; U.90 1 Nov. 8-9 

May2-3 ' 34.60 Oct.30-31 



May 15-16 3&20 

18M ! Feb.19-30 > 29.00 



Jan. 24 
Nov. 6^ 



Gauge 
reading. 



Fett. 
LOO 
1.60 
1.80 

—1.40 



Kemarks. 



} Previous highest, Mar. 23-24, Apr. 4-5, 
1800, 85.60, feet; previous lowoMt, Dec. 
25, 1872,— 0.05 foot. 



MISSISSIPPI RIVER, MHOON LANDING. MISSISSIPPI (277 MILES BELOW CAIRO). 
[Mississippi River Commission gauge; zero, 181. 48 feet above the Cairo datum plane.] 



18B1 1 ; Nov. 7-15. 

May8-ll ; 3flL30 Nov. 1-2.. 

May24-25 37.00 I Jau.23-25. 

18M Feb.2a.21 ! 30.80 ! Nov. 6-10. 



Previous highest. Mar. 8, 1883, 40. 20 feet: 
previous lowest, Oct. 26-31, 1889, 2. 20 
feet. 




MISSISSIPPI RIVER, HELENA, ARK. (306 MILES BELOW CAIRO). 
[V. S. Engineer gauge; zero, 161.96 feet above the Cairo datum plane.] 



IWl I Mar. 27-28....' 44.70 

1092 ' Mayll 45.73 

1W3 May25 47.92 

1894 1 Feb.21 38.07 



Nov. 8 1 a85 

Oct. 31 1.18 

Sept. 8 ' 2.65 

Nov. 8 —2.23 



] Previous highest, Apr. 30, 1886, 48.10 feet; 
} previous lowest, Jan. 5, 1888. — 0.18 
foot. 



MISSISSIPPI RIVER. SnNFIX)W£R LANDING, MISSISSIPPI (353 MILES BELOW CAIRO). 
[Mississippi River Commission gauge; zero, 147.08 feet above the Cairo datum plane.] 



1891. 
1892. 

1893. 
1894. 



Mar.28-Apr.l 
May 11-13. 
June 1. I 

MAy28 43 

Feb.22 ! 37.30 



40.90 Nov. 9,14. 
4L70 ' Nov. 1.... 



Sept 8-9. 
Nov. ft-8. 



2.10 
8.2 

4.50 
— 34 



Previous highest, Mar. 30-Apr. 1. 1890, 
42.00 feet: previouH lowest, Aug. 31, 
1889, 4.30 feet. 



MISSISSIPPI RIVER. MOUTH OF WHITE RIVER, ARKANSAS, (393 MILES BELOW 

CAIRO). 

[U. S. Engineer gauge; zero, 128.73 feet above the Cairo datum plane.] 



1891 1 Apr. 5 1 47.72 I Nov. 14-15. 

1892 Junel 1 49.27 Oct, 27 



I8B3 May29 > 49.48 

1894 Feb.23 1 42.12 

I i 



Oct. 26. . . 
Nov. 7-8. 




Previous highest, Mar. 31, 1890, 50.40 feet; 
' previous lowest. Dec. 28, 1872, 0.00 foot. 



MISSISSIPPI RIVER, ARKANSAS CITY, ARK. (438 MILES BELOW CAIRO). 
[Mississippi River Commission gauge; zero, 116.44 feet above the Cairo datum plane.] 



1891 ' Apr. 3-7 ; 48.2 

1892 ' Jane 1 \ 50 



J893 ' Mav29 

1894 FeV 24-25, 

M»r. 29-30. 



50.30 
40.5 



Nov. 10-17. 

Oct. 28 

Oct. 28 

Nov. 8 



0.5 
2.10 
3.40 
— 2.36 






(Previous highest, Mar. 27 1890.49.50 feet; 
previous lowest, Nov. 24, 1887, 0.30 foot. 
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Highest and lowest gauge readings for each if ear ^ 1891 to 1894 , eie, — Continued. 
MISSISSIPPI KIVER, GREENVILLE, HISS. (478 MILES BELOW CAIRO). 
[MiMissippi River Commission gange; sero, 106 feet above the Cairo datum plane.] 



Year. 



1891. 
1882. 
1883. 



1894. 




Lowest. 



Dsy. 



i Gange 
I rending. I 



Remarks. 



Apr. 2-3 
June 1.. 



Msy 29 ; 44.30 



Feb.25 1 35.40 



Nov. 13-16.... 

Oct. 27-28 

Oct.26-27,Nov. 

17-19, Nov. 

30-Deo. 2. 
Nov. 8-9 



Feet. 
2.20 

o JS |l*revioos highest. Mar. 17-18. 1890, 43.45 
**•*" ' feetr previous lowest, Nov. 22-24.1887, 
.85 feet. 



1.. 



MISSISSIPPI KIVEK, LAKE PROVIDENCE, LA. (542 MILES BELOW CAIRO). 
[U. S. Engineer gauge,- Ecro, 89.62 feet above the Cairo datum plane. 1 



1891 

1892 

1893 

.1894 



Apr. 1-4 .. 
June 2 — 
May 15-17. 
Feb. 25-26. 



41 

41.9 
41.85 
34.40 



Nov.13 0.60 i) 

Oct. 28-29 . 70 I {Previous highest. Mar. 15, 1 890, 41 .05 feet ; 

Nov. 19, Dec. 2. . 75 { f previous lowest. Dec. 29, 1872, 3.85 feet. 

Nov. 9, 11-12.. — 4.25 ) 



MISSISSIPPI RIVER, VICKSBURG, MISS. (599 MILES BELOW CAfRO). 
[17. S. Engineer gauge ; zero, 66.04 feet above the Cairo datum plane.] 



1891 i Apr.2-4 .. 

1892 ! June 2-3.. 

1893 1 May 22-23. 

1894 Apr 2.... 



48.10 
48.45 
48.30 
40.90 



Nov. 16-18., 

Oct 30 

Oct. 28-29.. 
Nov. 11-14 . 



Zi'oo 1 1 Previous highest, Apr. 24-25. 1890. 49.05 
30 '^ ^^^' I^revlous lowest, 'Sov. 24. 1887, 
— 5^31 



—^.91 feet. 



MISSISSIPPI RIVER, ST. JOSEPH, LA. (648 MILES BELOW CAIRO). 
[Mississippi River Commission gauge ; aero, 52.74 feet above the Cairo datum plane.] 



1891. 
1892. 
1893. 



Apr. 11 ... 
June 8-4.. 
May 22-23. 



1894 Apr.2-3 



43.80 
44.55 
44.10 
36.90 



Nov. 15-16 .... -4 

Nov.6-7 -2 

Oct. 29 -1.60 

Nov. 10-13 .... -7.74 



} Previous highest, Apr. 23, 1890. 45.15 feet: 
l)revions lowest, Nov. 1, 1889, —3.95 frat. 



MISSISSSIPPI RIVER, NATCHEZ, MISS. (700 MILES BELOW CAIRO). 
[U. S. Engineer gauge, sero; 36.89 feet above the Cairo datum plane.) 



1891. 
1892. 
1893. 
1894. 



Apr. 11-12.. 

June 26 

May 22-24... 
Apr.3-4 ..... 



46.32 
48.10 
46.80 
40.60 



Nov. 16, ia-20. 

Oct. 29-31 

Oct. 29 

Nov. 10-13 .... 



3.69 
5 

6.05 
1 



} Previous highest, Apr. 23, 1890, 48.60 feet 
previous lowest, Dec. 14-15, 1872, 0.0 
foot. 



MISSISSIPPI RIVER. RED RIVER LANDING. LA. (765 MILES BELOW CAIRO). 
[U. S. Engineer gauge; sero, 23.85 feet above the Cairo datum plane.] 



1891.... 
1892.... 
1893.... 
1894.... 



Apr.26-May4: 45.48 

June27 1 48.87 

June 25-27....! 47.72 

Apr.5-6 1 39.50 



Nov. 12-13 
Oct, 31.... 
Oct. 28-31 . 
Nov. 12 ... 



0.90 

2.12 

4.10 

- .25 



Previous hiffhest, Apr. 23. 1690, 48.67 
* feet; previous lowest, Dec. 15, 1872, 
0.00 foot. 



MISSISSIPPI RIVER, BAYOU SARA, LA. (800 MILES BELOW CAIRO). 
[Mississippi River Oimmissiou gauge; zero, 23.95 feet above the Cairo datum plane.] 



18111 ! Apr.29-May6. 

1892 June 28 

1893 June 24-25. .. . 

1894 Apr.5-7 



38.80 
42.25 
41.5(> 
33. lU 



Nov. 10-15 
Oct. 31.... 
Oct. 25 ... . 
Nov. 11-14 



1.8(7)11 

.75 

.22 
2.73(?;|J 



Previous highest, Apr. 21, 1890, 41.20 
feet; previous lowest, Nov. 2-5, 1889. 
—2.10 feet. 
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Hi§ke9i and low€9t ffauge reading* for each u^r, 1891 to 1894 , etc. — Continued. 

MISSISSIPPI SIVSR. BATON ROUGB, LA. <RI3 MILES BELOW CAIRO). 

[U. S. Engineer gauge; sero, 20.06 feet above tbe Cairo datom plane.] 





Htgbeet. 


Lowest. 




T«,. 


■ 


Bay. 


Gauge 
reading. 


Bemarks. 


j 

1881 1 May3-S 

1888 { June 28 

1883 June23 

18»« , Apr.5 

1 


Fut, 

35.55 

38.45 

38.40 

30.95 


• 

Nov, 8-10-11.. 

Oct 31 

Sept.l4,Dec4-5 
Nov.14 


Fe€t. 

L20 

2.50 

2.65 

.45 


Previous bighest, Apr. 21. 22. 1890. 36.60 
> feet: previous lowest, Jan. 9, 1877, 0.00 
foot. 



MISSISSIPPI RIVER. PLAQUEMINE, LA. (854 MILES BELOW CAIRO). 
[Miasissippi River Commission gauge; sero, 21.06 feet alwve tbe Cairo datum plane.] 



1891. 
1882. 
1888. 

18M. 



Apr. 15-22 
June 13... 
June 23... 
Apr. 6 . . . . 



31.05 
33.50 
33.75 
26.80 



Nov. 13 . 
Oct. 30.. 
Dec. 5, 7. 
Nov. 14 . 



0.20 
.50 
.80 

- .94 



Previous bigbest, Apr. 22, 1890, 31.00 
> feet: previous lowest, Oct. 28,1889,1.96 
feet. 



MISSISSIPPI RIYER, DONALDSONVILLE, LA. (885 MILES BELOW CAIRO). 
[U. S. Engineer gauge; sero, 19.48* feet above tbe Cairo datum plane.] 



1891. 



1884. 



Mar. 18,20... 

June 13 

June 23 

Apr. 5-8 



27.90 
30.15 
30.60 
24.35 



Nov. 6... 
Nov. 9-10 
Uec. 4... 
Nov. 11.. 




Previous bigbest, Mar. 23, 1884, 28.19 
feet: previous lowest, Aug. 21-22, 1890, 
4.14 feet. 



* Preliminary value. 
MISSISSIPPI RIVER, COLLEGE POINT, LA. (904 MILES BELOW CAIRO). 
[Mississippi River Commission gauge; zero, 21.24 feet above tbe Cairo datum plane.] 



1881. 
UBS. 
1883. 
1884. 



Mar. 16 
June 13 
June 23 
Apr. 5 . 



23.45 
25.62 
25.90 
20.56 



Qq^^ 21 

Octi27,Nov.'20 

Dec.7 

Nov.14 



0.00 
.25 
.05 

- .91 



[previous bigbest, Mar. 24, 1884, 24.10 feet; 
r previous lowest, Oct. 28, 1889, 0.62 foot. 



1891. 
1882. 



1884. 



MISSISSIPPI RIVER, CARROLLTON, LA. (957 MILES BELOW CAIRO). 
[U. 8. Engineer gauge; zero, 20.91 feet a^ove tbe Cairo d^tnni plane.] 



Mar. 16 
J line 10 
June 22 
Apr. 6 . 




Oct. 21 . 
Nov. 21 
Dec. 8. 
Nov. 15 




Pravious bigbest, Mar. 13, 17, 1890, 16.10 
feet; previous lowest, Dec. 27, 1872, 
—1.60 feet. 



MISSISSIPPI RIVER, FORT JACKSON, LA. (1,039 MILES BELOW CAIRO). 
[Mississippi River Commission gauge; sero, 19.26 foot above tbe Cairo datum plane.] 



1881. 



1888 

18M 



1893. 
1894. 



Mar. 31 . 
June 13. 
June 15. 
Apr. 8-9 



6.9 

6.85 

6.70 



Nov. 30. 
Nov. 20. 
Dec. 7.. 



*5.8 i Nov. 12, 14. 




* Oct. 8 observer reporteil a storm on the Gulf witb an extreme reading of about 8 feet. 

ARKANSAS RIVER. LITTLE ROCK, ARK. (176 MILKS FROM MOUTH). 
(U. S. Engineer gauge; zero. 241.55 feet above tbe Cairo datum plane.] 



1891 Apr. 24 

1882 May 21 



May 3 

Mar. 22-23 .... 



22.70 Nov. 12-13 .... 

31.20 Jaii.17 

27. 20 ; Nov. 10-20 . . . . 
24.80 Nov.29-Dec.2 



3.90 
6.00 
4.20 
3.20 



IPreviouA bighest. Feb. 15. 1884.30.60 feet; 
previous lowest, Oct. 23-24, 1879, —1 foot. 
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Higkft and lowest gauge readings for each gear, 1891 to 1894, etc. — Con tinned. 

ARKANSAS RIVER, PINE BLUFF. ARK. (110 MILES FROM MOUTH). 
lU. S. Eugloeer gauice; sero, 193.24 * feet above the Cairo datum piano.] 



Year. 



1891. 
1882. 
1893. 
1894. 



Highest. 



Day. 



Apr.2i-25.... 
MkyTi 

May 5 

Mar.24 



Gauge 
reading. 



Feet. 

23.10 

35.6 

33.7 

29.7 



Lowest. 



Day. 



Nov. 13.... 
Oct 17-18.. 



Nov. 19 



• • •»( 



Gango 
reading. 



Ftet 

8.55 
7.85 
7.10 



Nov.29-Dec.I.! 6.7 



Remarks. 



[Previous highest. Feb. 17, 1864. 34.25 1 feet; 
previous lowest. Nor. 20-23, 1887, 4.70 
icet. 



* Preliminary value. 1 Record doubtful i it may have been higher. 

ATCHAFALAYA RIYER, BARBRES LANDING. LOUISIANA (0 MILES FROM HEAD>. 
[Mississippi River Commission gauge; aero, 24. 17 feet above the Cairo datnin plane.] 



1891. 
1892. 
1893. 
1894. 



Apr. 25-May 4 


45.65 


June 27-28.... 


49.7 


June 26-28 


48.70 


Apr.6-7 


39.15 



Nov. 7-8 
Oct 25 . . 
Nov. 18 . 
Nov. 12 . 



l.O 

0.20 

0.80 

-1.70 



I Previous highest Mar. 27. 1882. 49.90 feet ; 
> previous lowest, Sept. 18, 1881, —1.20 
1 feet. 



ATCHAFALAYA RIYER, SIMMESPORT, LA. (4 MILES FROM HEAD). 
[Mississippi River Commission gauge; Kero, 24.17 feet above the Cairo datum plane.] 



1891. 
1892. 
1803. 
1894. 



Apr. 26-May 2 
June 24 



43.32 
46.64 



Nov. 8 



-1.60 



I Previous highest Apr. 22-23, 1890, 45.50 
feet: previouslowest Oct. 2, 1887, — 0.66 
foot. Gauge discontinued, 1892. 



ATCHAFALAYA RIYER, WEST MELYILLE, LA. (27 MILES FROM HEAD). 
[U. S. Weather Bureau gauge; lero, 20.17 feet above the Cairo datum plane.] 



1891 1 Apr.9.May8 

1892 i June 25 

1893 ' June 27-30... 

1894 ; Apr.6-7 



33.7 


35.0 


35.0 


32.2' 



Nov. 7.... 
Oct. 26-27 . 
Nov. 17-18 
Nov. 12-13 



1.5 
2.80 
3.60 
1.0 



) Previous highest 1882, 37 feet; previous 
I lowest Sept 16,1887, 1.50 f«>et. Gauge 
I raaintainea by the Mississippi River 
j Commission, 1887 to 1892, inclusive. 



CUMBERLAND RIYER, NASHYILLE, TENN. (266 MILES FROM CAIRO). 
[ U. S. Engineer gauge : sero, feet above the Cairo datum plane.] 



1891. 
1802. 



Mar. 14. 

Apr. 26. 



1893 ' Feb.22. 



1894. 



Feb. 9. 



49.30 

38.80 
40.80 

42.30 



Oct 16-20, 

Nov. 2-9. 

Nov. 1 

Sept 8-11,23- 

24, Nov. 2-3. 
Oct 23-24, 2»- 

31. 



0.00 

—0.20 
0.60 

—0.10 



Previous highest Jan. 22. 1882, 5S.30 feet: 

{previous lowest, Oct. 15-16, 1878, — 0.40 
oot 



ILLINOIS RIYER, BEARDSTOWN, ILL. (76 MILES FROM MOUTH). 
[U. S. Weather Bureau gauge; xero, 444.26 f(M;t above the Cairo datom plane.] 



1891. 
1892. 
1893. 
1894. 



Apr. 


24-28.... 


12.8 


May 


15-16.... 


18.4 


Mar. 


14-15.... 


17.0 


Mar. 


20-24.... 


9.8 



Oct 13-23. 
Oct 29-31. 
Oct 4-5... 
Aug. 8-17. 




Previon« highest-, 1882, 21.3 feet: pre- 
vious lowest, Aug. 11- IZ 1887. 0.00 loot 



MISSOURI RIYKR. COLES CREEK. MISSOURI (107 MILES FROM MOUTH). 
[Missouri River Commission gauge; zero, 433.97 feet above the Cairo datam plane.] 



1891. 
1892. 
1893. 
1894. 



July 3 91.5 

Mav 15 ! 90.76 

May 1 01.15 

Mav 10 i 88.8 



Dec. 17 75.26 

Jan. 13 7:i.51 

Deo.8-9 1 71.8.'. 

Feb. 1 72.45 
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Mighett and lowett gauge readings for each yearj 1891 to 1894^ etc. — CoutiDued. 
OHIO RIYER, CINCINNATI. OHIO (504 HILB3 FROM MOUTH). 
[City w»ter>work8gAage,- sero, 447.62 feet above the Cairo datnin plane.] 





Higbeat. 


Lowest. 


, ' 


Tear. 


jj^ Gauge 
**y* reading. 


Day. 


Gauge 
reading. 


Remarks. 


1»1 

\9n 

180 

18M 


Fjb.25 

Apr. 25 

Keb.2l 

Feb. 15 


Feet. 

57.37 

43.0 

54.68 

35.58 


Oct.9-16,Nov.2 

Nov. 5-6 

Aug. 29-30 

Sept. 14-15.... 


Feet. 
4.5 
3.5 
8.58 
8.08 


Previous highest. Feb. 14. 1884, 71.06 feet; 
previous lowest, Sept. 18, 1861, 1.92 feet. 



OHIO RIVER, LOUISVILLE (UPPER), KY. (364 MILES FROM MOUTH). 
[U. S. Engineer gauge: zero, 410.76 feet above the Cairo datum plane.] 



1891. 



1888. 
IBM. 



F»:b.27 ! 82.40 



Apr. 23 
Feb. 21. 
Feb. 14. 



21.80 
28.89 
12.70 



Oct. 28-29 2.50 

Nov. 8 2.00 

Ang.24-Sept.4 2.00 

Oct 20 2.00 



] 



Previous hishest, Feb. 16. 1884, 46.60 feet; 
\ previou s lowest, Sept. 10-14. 18-22, 1881, 
J 1.70 feet. 



OHIO RIVER. LOUISVILLE (LOWER), KY. (364 MILES FROM MOUTH). 
[U. S. Engineer gauge; xero, 392.85 feet above the Cairo datum plane.] 



1^1 



Feb.26-27 58.00 

Apr. 23 1 47.40 

Feb.22 i 54.40 

Feb.l4 ! 35.20 



Oct. 16-18 
Nov. 7 
Sept. 1-3 
Sept. 7.. 




I Previous highest. Feb. 16, 1884, 72 feet; 
\ previous lowest. Oct. 17-18, 1872. 1.60 
feet. 






OHIO RIVER, PADUCAH, KY. (45 MILES FROM MOUTH). 
[U. S. Weather Bureau gauge; zero, 308.40 feet above the Cairo datum plane.] 



11 



Mar. 4.... 
Apr. 29... 
Feb. 27.... 
Feb. 15-16. 



45.3 
42.9 
44.3 

36.3 



Nov. 4-6 

Oct. 3(^Nov. 2. 

Sept. 4-5 

Nov. 1-2,4.7.. 



1.0 
0.7 
1. 
.0.2 



Previous highest. Feb. 23, 1884, 54.25 feet; 

Itrevious lowest, Dec. 29, 1876. Sept. IS, 
887, 0.25 foot. 



OHIO RIVER, CAIRO, ILL. (1 MILE FROM MOUTH). 
[U. S. Engineer gauge; zero, 290.84 feet above the Cairo datum plane.] 



1891 
11 



Mar. 4-6 
Apr. 28. 
May. 9... 
Feb. 16.. 



46.21 
48.29 
49.33 
37.00 



Oct. 10-11. 
Oct. 29.... 
Sept. 5.... 
Nov. 3.... 



2.07 
3.85 
4.62 
2.81 



f Previous highest, Feb. 27, 1883. 52.17 feet; 
previous lowest, Dec. 24, 1871, — 1 foot. 



OrTACHITA RIVER, CAMDEN, ARK. (485 MILES FROM MOUTH OF RED RIVER). 
[U. S. Engineer gauge ; zero, 01.00 * feet above the Cairo datum plane.] 



1B»1 

VB0Z 

law 

ia#4 


Feb.5 


- — -, — 

85.6 
37.10 
34.80 
43.25 


Nov. 4-9 

Oct. 12-14 

Nov. 4 

Oct. 31, Nov. 1. 


2.90 


Juoe 6 

Jan. 5-6 

Mar. 23 


3.50 
2.70 
2.80 



Previous highest, 1882, 46 feet; previous 
^ lowest, Aug. 29-30, 1887, 1.80 feet. 



* Preliminary value. 
OUACHITA RIVER. MONROE, LA, (271 MILES FROM MOUTH OF RED RIVER). 
[U. S. Weather Bureau gauge; zero, 51.22 feet above tlie Cairo datum plaue.] 



1801 



Mar. 16-18. 
June 27-29. 
Jan. »-l 1,13-15 

Apr. 10-11. 



38.5 
41.1 
40.2 

45.0 



Nov. 4-9.. 
Oct. 19. . . . 
Nov. 3-5. 



(Nov. 1-2... \ 
\ Oct. 27-28. . i 



0.90 

1.7 

1.1 

1.0 



I 



Previous highest, 1882, 48.60 feet; pre- 
vious lowent, Oct. 17-23, 1887, 0.42 foot. 
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Bigh€$i and lowest gauge readingefor each jf ear, 1891 to 1894, etc, — Coutinned. 
RED RIVER. FULTON. ARK (676 MILES FROM MaUTH). 
[U. S. Engineer gauge ; xero. 244.78 feet above the Cairo datum plane.] 



Year. 



Highest. 



Day. 



1881 Apr. 27-28... 

1892 May 83-24... 

1893 Mar. 13 

1884 ! Mar. 24 



Gauge 
readiDg. 



F9et. 

30.3 

84.85 

26.80 

33.00 



Lowest. 



Day. 



Deo. 2-3 

Oct. 14 

Nov. 20 

Nov 27- Dec. 7. 



Gauge 
reading 



re§t. 

3.8 
6.2 
3.35 
2.85 



Remarks. 



Previous highest. July 17, 1876. 35.75 feet: 
^ previous k»west, Sept. 7, 1887. 0.tO foot. 



RED RIVER, GARLAND, ARK. (618 MILES FROM MOUTH). 
[U.S. Engineer gauge; zero, 223.44 feet above the Cairo datum plane.] 



1891. 
1892. 
1*^3. 
1894. 



Apr. 28 

May 24-25. 
Mar. 13-14. 
Mar. 24 



27.64 
28.40 
25.70 
28.50 



Nov. 20 

Oct. 14 

Nov. 19-20.... 
Nov.30uDec.2. 



2.12 
2.66 
1.69 
LIO 



Previous highest, 1885^ 28.34 feet: ore- 
vions lowest, Aug. 17-18, 1880, 2.86 feet. 



RED RIVER, SHREVEPORT, LA. (456 MILES FROM MOUTH). 
[U. S. Engineer gauge; zero, 161.27 feet above the Cairo datum plane.] 



1891 


Feb. 12-13 


25.20 


Nov. 14-16,20. 


— 1.50 


- 


1802 


; May28 


35.70 


Oct. 13-15 


-2.00 


Previous Itighest, May 8, 1890, 34.70 feet; 


1893 


Jan. 1-2 


29.10 


Oct. 1-2, Nov. 


-2.60 


previous lowest. Sept. 8-1 1 , 1887, — 0.60 
foot. 




1 
1 




20. 




1894 


\ Apr. 2 

1 


34.40 1 Dec. 2-4 

i 


—5.50 


' 



RED RIVER, ALEXANDRIA, LA. (138 MILES FROM MOUTH). 
[U. S. Engineer gauge ; zero, 64.46 feet abore the Cairo datum plaae.] 



1891. 
1892. 
1893. 
1894. 



Feb. 16- 17 

June 12-13 

Jan. 7 

Apr. 12 



29.95 
38.25 
32.25 
35.15 



Nov. 16, 19-20. 
Oct. 'JO-33. ... 

Nov.W 

Dec. 2-3 



1.85 
0.65 
1.40 
2.25 



} Previous highest, May SO-Jnne 5, 1884, 
35.25 feet: previous loweat, Sept. 29, 
1881, —3.70 feet. 



ST. FRANCIS RIVER, BRIDGE ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAIL- 
WAY (194 MILES FROM MOUTH). 

[Mississippi River Commission gauge; zero, feet above the Cairo datum plane. J 



1891 

1892 

1893 i May 21-22. 

1894 Mar. 21... 



41.10 
25.00 



Sept. 23-25.. 
Nov. 20-22.. 



1.00 
0.52 



1891. 
1892. 

1893. 

1884. 



ST. FRANCIS RIVER, WITTSBURG, ARK. (180 MILES FROM MOUTH), 
[Mississippi River Commission gauge; zero, feet above the Cairo datum pliuie.] 



Mar. 21. 
May 9... 



May 20-23. 



36.98 
39.4 

40.10 



Nov. 3-T 

Oct.27-31,Nov. 

10-14. 
Sept.21, 22-27- 

Oct. 3. 



—3.52 
— 8.60 

—2.30 



Previons highest, Apr. 28, 1886. 42.02 
feet; previous lowest, Oct. 30-31.1887. 
— 2.90 feet; disoontiiined Oct 14, 1883. 
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Htgheti and lowest gauge readings for eaek year^ 1891 to 1894 ^ etc, — Continaed. 

TENNESSEE RIVER. CHATTANOOQA, TENN. (532 MILES FROIC CAIRO). 

[U. S. Weather Biireaa gauge; lero, * 051.00 feet above the Cairo datam plane.] 





Higheat. 


Loweat. 




Tear. 


D«y- 


Gauge 
reading. 


Day. 


Gauge 
reading. 


Remarka. 

• 


1»] 

MR 

lan 

IflM 


Mar.ll 

Jao.17 

Feb. 20 

reb.0 


FeH. 
38.0 
87.0 
33.4 
25.5 


Not. i>10 

Oct 26-NoT.l. 
Aug. 28-20.31. 
Oct. 27-20. 
Nov. 18. 


F—t. 
1.2 
1.1 
1.6 
0.7 


1 PreTiona higheat Manh 11, 1897, 58.05 
- feet; previous loweat, Sept. 11-14, 1881, 
Sept. 10, 1883, 0.00 foot 








^ 



* Preliminary value. 

TENNESSEE RIVER, FLORENCE, ALA. <345 MILES FROM CAIRO) 

[U. S. Engineer gauge; aero, feet above the Cairo datum plane.] 



Ign : Mar. 15 

i Apr. 8. 

! Fob. 17. 

I Feb.O.. 



22.20 
24.00 
21.40 
17.70 



Oct 10-Nov. 0. 
Oct28-Nov.2. 
Aug.31-Sept.l 
Oct 27. 30- 
Nov.2. 




-. 1867, 31.1 feet; 



I Previoua higheat — 

y previoua lowest Sept 18, 1878, —0.70 

J foot 



WABASH RIVER, MOUNT CARMEL. ILL. (262 MILES FROM CAIRO). 
[U.S. Weather Bureau gauge; aero, * 307.81 feet above the Cairo datum plane.]. 



U»l 


Mar. 2 


22.0 


Nov. 7-0 


0.4 


18B3 


Apr. 13 


21.5 


Oct 13-22 


0.6 


Ig09 


May 8-0 


24.5 


Sept 4-20 

Oct 2ft.Nov. 


0.8 


UM 


Feb. 15 


14.4 


0.7 








26. 





Previous higheat Jau. 13-15, 1880. 25.10 
feet; previous loweat Sept 25-20, Oct 
SO-Nov. 24, 1887, 0.6 foot 



* Preliminary value. 

WHITE RIVER, JACKSONPORT. ARK. (360 MILES FROM MOUTH). 

(U. 8. Engineer gauge ; aero, feet above the Cairo datum plane.] 



U»l. 



1BB4. 



Apr. 26. 
May 20. 
May 3-5 



May 11 



23.75 
80.40 
31.15 

28.00 



Oct 10-Nov. 4. 

Oct 13-14 

Sept. 23-24, 

Nov. 14-22. 

Nov. 30-Dec. 1 



0.50 
0.80 
1.00 

0.70 



Previoua highest Feb. 15, 1884, 32.80 
feet; previous loweat, Dec. 24, 1872, 
—1.10 feet. 



WHITE RIVER, CLARENDON, ARK. (134 MILES FROM MOUTH). 
[Miaaiaalppi River Commission gauge; aero, feet above the Cairo datum plane.] 



1801. 



Ign. 

1804. 



Mar. 10.... 
May 27-28. 
Mayll.... 
Feb. 20.... 



20.1 
32.65 
83.06 
30.80 



Nov. 1-6... 
Oct l»-20.. 
Nov. 16-20. 
Nov. 5-6... 



6.75 
6.45 
6.50 
6.20 



I Previoua hicheat Jan. 8, 1885, 33.58 feet; 
f previous &west Nov. 22. 1887, 4.07 feet. 



1801. 
1802. 



1804. 



TAZOO RIVER, YAZOO CITT, MISS. (65 MILES FROM MOUTH). 
[U. 8. Weather Bureau gauge; zero, 03.34 feet above the Cairo datum plane.] 



Mar.8 

AprSO-aO. 
May 23-24. 
Apr. 10-11. 




Nov. 8.... 
Oct 31.... 
Nov. 3-0.. 
Nov. 7-16. 




[previous highest 1882, 36.50 feet; pre- 
I vious lowest 1875, —4.30 feet. 



ENO 95 ^234 
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Appendix 4 K. 

ACTS OF CONGRESS PASSED SINCE OCTOBER 19, 1888, AFFECTINQ THE lUSSISSIP] 

RIVER COMMISSION. 

[Copiefl of acts paaaed preTioos to that date will be found in the Annoal Report of th« MiBaiasip 

Rirer Commisaion for tiiica] year ending Jane 30, 1888.] 

An act to amend an act. entitled an act antborizing the Miasissippi and LrOuUian 
Bridge and Railroad Company of Natchez, Mississippi, to construct a bridge ovt 
the Mississippi River at or near Natchez, Mississippi. (Approved July 19, 188) 
For act referred to see Rept. C. of E. 1888, p. 2875.) 

*•••♦• » 

That section twelve of the above recited act be amended so as to read, "That i 
the constmction of said bridge is not commenced by the first day of January, eighl 
eeu hundreil and ninety-two, and completed in three years thereafter, all rigbl 
hereby conferred shall cease and determine." (Approved Jnne 10, 1890. Rept. C.« 
E. 1890, p. 3631.) 

Improving Mississippi River from the Head of the Passes to the month of the O^ 
River, including salaries, clerical, office, travelling and miscellaneous expenses 
the Mississippi River Commission : Continuing improvement, three millioD t^ — 
hundred thousand dollars, which sum shall be expended under the direction of ^ 
Secretary of War in accordauce with the plans, specifications, and recommendati^ 
of the Mississippi River Commission, for the general improvement of the river, 
the building of levees, for surveys, including the survey from the Head of the Pa^B 
to the headwaters of the river, for the work at the harbors at Hickman, Kentuc^k 
at New Madrid, Missouri; at Helena, Arkansas; at Greenville, Vioksburg, lai 
Natchez, Mississippi ; at New Orleans, Louisiana ; at the head of the Atchafalaya ^m 
the month of the Red River, and at other localities, in such manner, to such ext^s 
and in such proportion as in their opinion shall best promote the interests of c«=] 
merce and navigation : Provided, That the amount expended from such sum for w <« 
at the harbors aforesaid shall not exceed six hundred thousand (dollars, and t 
amount expended at the head of the Atchafalaya and the mouth of Red River i 
the rectification thereof pursuant to the plan heretofore adopted, including keep aJ 
open a navigable channel through the mouth of Red or Old River into the Mississi pj 
River shall not exceed two hundred and fifty thousand dollars. (River and hari^^ 
bill, approved September 19, 1890. Rept. C. of E. 1890, p. 3656.) 

• «'• • 4 • • • 

Mississippi River Coihmission : For salaries of the Commission, five thousand six 
hundred and twenty-five dollars. (Deficiency bill, approved September 30, 1^. 
Rept. C. of E., 1890, p. 3699.) 

k « • * . • « « 

That the president of the Mississippi River Commission be, and is hereby, author- 
ized, out of money heretofore appropriated for the improvement of the Mississipp 
River, to purchase or hire such boats as may be immediately necessary to rescu 
inhabitants in the overflowed districts of the Mississippi River Valley, and to us 
said boats for the purpose named. (Joint resolution, approved April 3, 1890. Rept 
C.ofE.,1890, p 3715.) 

That the sum of one hundred and fifty thousand dollars is hereby appropriated t 
be expended by and under the direction of the Secretary of War in the purchase an 
distribution of subsistence stores to such destitute persons as may require assist-anc 
in the district overflowed by the Mississippi River and its tributaries by the Tecex 
floods. And the Secretary of War is authorized to use the' steamers and other boat 
and vessels belonging to or now employed by the Government on the Misaissip] 
River and its tributaries in the transportation and distribution of the supplies fui 
nished by the United States or individuals to and among said destitute and sufferin 
people, and he may employ such other means of transportation as he may deem ne^ 
essary to carry the purpose of this joint resolution into effect. (Joint resolatioi 
approved April 25, 1890. Rept. C. of E., 1890, p. 3716,) 

• « • « ft • « 

Mississippi River Commission : For salaries of the Mississippi River Commissio 
from July first, eighteen hundred and ninety, to September eighteenth, eightee 
hundred and ninety, iuclusive, que thousand nine hundred ai^d fiity dolla|«. (Dei 
piency bill, approved Afarch 3i 1891. Rept. C. of E., 1891, p. 505.) 
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That the snni of one million dollars is hereby appropriated, to be paid oat of any 
^oney in the Treasury not otberwisr appropriated, for the improvement of the Mis- 
sissippi River fif^ni the Head of the Passes to the mouth of the Ohio River, which 
s^UDBhall be immediately available and shall be expended under the direction of the 
^retary of War in accordance with the plans, specifications, and recommendations 
of the Mississippi River Commission: Providedf That no portion of this appropria* 
^OD shall be expended to repair or build levees for the purpose of reclaiminff lands 
^freveoting injury to lands or private property by overflows: Provided, however f 
That flie Commission is authorized to repair and build levees, if m their judgment 
it should be done, aa a part of their plans to aiford'ease and safety to the navigation 
•nd commerce of the nver and to deepen the channel : Provided further^ That the 
office, clerical, and traveling expenses and salaries of the Mississippi River Commis- 
sion may be paid from this appropriation. (Joint resolution, approved March 3, 
i»l. Rept. C. of E., 1891, p. 513.) 

» « • • « ♦ * 

Improving Mississippi River from Head of the Passes to the month of the Ohio 
12iver, including salaries, clerical, office, traveling, and miscellaneous expenses of 
the^ Mississippi River Commission : Continuing improvement, two million dollars, 
which sum snail be expended, under the direction of the Secretary of War, in accord- 
ance with the plans, specifications, and recommendations of the Mississippi River 
CooiiniBsion, as approved by the Chief of Engineers, for the general improvement of 
|be river, for the ouilding of levees, and for surveys, including the survey from the 
Hemd of the Passes to the head waters of the river, in such manner as in their opinion 
shall best improve navigation and promote the interests of commerce at all stages 
<*f the river: Provided, That on and after passage of this act additional contracts 
may |)e entered into by the Secretary of War for such materials and work as may be 
neceaswrvto carry on continuously the plans of the Mississippi River Commission as 
*^<oresaid, or such materials may be purchased and work may be done otherwise than 
^y contract, to be paid for as appropriations may from time to time be made by law, 
^ot exceeding in the aggregate two million six hundred and sixty- five thousand 
^pilars per annum for three years, commencing July first, eighteen hundred and 
'^mety three. 

I^or work in accordance with the plans and specifications of the Mississippi River 
Coniiiiigsion : 

A.t the harbor of Greenville, Mississippi, continuing improvement, one hundred 
tbonsand dollars. 

At the harbor of Vicksburg, Mississippi, continuing improvement, eighty thou- 
»nd dollars. 

At the harbor of New Orleans, Louisiana, continuing improvement, eighty thou- 
u^nd dollars. 

At the harbor of Natchez and Vidalia, Mississippi and Louisiana^ eighty thousand 
dollars. 
At the harbor of Memphis, Tennessee, twenty-five thousand dollars. 
At the harbor of New Madrid, Missouri, twenty-five thousand dollars. 
At the heafl of the Atchafalaya and the month of Red River. Louisiana, for the 
rectification thereof, continuing improvement, eighty thousaud dollars. 

Sec. 2. That in cases where authority has been granted to the Secretary of War 
in this act to make contracts for the completion of certain works of river and har- 
bor improvement, he is hereby authorized to reject any bids not in his opinion 
advantageous to the Government, and to issue new proposals. 

Sec. 3. That section seven of the river and harbor act of September nineteenth, 
eighteen hundred and ninety, be amended and reenacted so as to read as follows: 

"Sec. 7. That it shall not be lawful to build any wharf, pier, dolphin, boom, dam, 
weir, breakwater, bulkhead, jetty, or structure of any kind outside established 
harbor lines, or in any navigable waters of the United States where no harbor lines 
are or may be established, without the permission of the Secretary of War, in any 
port, roadstead, haven, harbor, navigable river, or other waters of the United States, 
in aiich manner as shall obstruct or impair navigation, commerce, or anchorage of 
said waters, and it shall not be lawful hereafter to commence the construction of any 
bridge, bridge draw, bridge piers and abutments, causeway, or other works over or 
in any port, road, roadstead, haven, harbor, navigable river, or navigable waters 
of the United States, under any act of the legislative assembly of any State, until 
the location and plan of such bridge or other works have been submitted to and 
approved bv the Secretary of War, or to excavate or fill, or in any manner to alter 
or modify the course, location, condition, or capacity of any port, roadstead, haven, 
harbor of refuge, or inclosure within the limits of any breakwater, or of the chan- 
nel of any navigable water of the United States, unless approved and authorized by 
the Secretary of War: Providedj Thftt this ^ectipu 8b?^ll not apply to »ny bridge, 



#^ 



3732 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 

bridge draw, bridge piers, and abotmente, the coDBtrnction of which has been 
tofore duly authorissed by law, or be so construed as to authorize the constni 
of any bridge, drawbridge, bridge piers and abutments, or other Vorks, und 
act of the legislature of any State, over or in any stream, port, roadstead, h 
or harbor or other navigable water not wholly within the limits of such State. 

• * • • » » • 

Sec . 5. That no money appropriated for the improvement of rivers and harb< 
this act, or hereafter, .shall be expended for dredeing inside of harbor lines 
established. (River and harbor .bill, approved July 13, 1892. Rept. C. of E., 
pp. 3488-3516.) 

• •#•••• 

For Mississippi River Commission: Forty-four dollars and eighty cents. ( 
ciency bill, approved July 28, 1892. Rept. C. of £., 1892, p. 3535.) 

• *•••* 

That the service and employment of all laborers and mechanics who are ni 
may hereafter be employed by the Government of the United States, by the Dii 
of Columbia, or by any contractor or subcontractor upon any of the public woi 
the United States or or the said District of Columbia, is hereby limited and restr 
to eight hours in any one calendar day, and it shall be unlawful for any offl( 
the United States Government or of the District of Columbia, or any such contr 
or subcontractor whose duty it shall be to employ, direct, or control the servii 
such laborers or mechanics, to require or permit any such laborer or mechanic to 
more than eight hours in any calendar day except in case of extraordinary emergi 

Sec. 2. That any officer or agent of the Government of the United States or o 
District of Columbia, or any contractor or subcontractor whose duty it shall 
employ, direct, or control any laborer or mechanic employed upon any of the p 
works of the United States or of the District of Columbia, who shall intentio 
violate any provision of this act, shall be deemed guilty of a misdemeanor, an 
each and every such offence shall, upon conviction, be punished by a fine n 
exceed one thousand dollars or by imprisonment for not more than six months, < 
both such fine and imprisonment, in the discretion of the court having jurisdi 
thereof. 

Sec. 3. The provisions of this act shall not be so construed as to in any manner f 
to or afibct contractors or subcontractors, or to limit the hours of daily servi 
laborers or mechanics engaged upon the public works of the Unit-ed States or o 
District of Columbia, for which contracts have been entered into prior to the pa 
of this act. (Approved August 1, 1892. Rept. C. of £., 1892, p. 3541. ) 

• ««••• 

That the Southern Bridge and Railway Company, a corporation duly inoorpo: 
under the laws of the State of Louisiana, be, and the same is hereby, autno 
and empowered to erect, construct, and maintain a bridge over the Mississippi fi 
the approach to which, on its left bank, shall be within the upper limits of thi 
of New Orleans, if practicable, or within five miles above said city limits, i 
State of Louisiana, at such location as may be approved by the Secretary of 
§aid bridge shall be constructed for the use and connections of the railroads on e 
side of the nver, and for other purposes. 

Sec. 2. That any bridge built under this act and subject to its limitations sht 
a lawful structure, and shall be recognized and known as a foot route, upon ^ 
also no higher charge shall be made for the transportation over the same o 
mails, the troops, and munitions of war of the United States than the rate per 
paid for the transportation over the railroads or public highways leading to the 
bridge, and it shall enjoy the rights and privileges of other post roads in the U 
States. 

Sec. 3. That the said bridge shall be made with three unbroken and continuous c 
between the river banks, as defined by a medium stage of water, and with but 
piers in the river. The length of the main channel span shall be at least one thoc 
feet louff, measured between the piers at the surface of the water at low water 
the height of the superstructure above high water shall be fixed and determin< 
the Secretary of War; and the bridge shall be at right angles to, and ita pien 
allel with, the current of the river: Providedf That the lower chord of the b 
shall be horizontal and the lowest point of the superstructure shall not be less 
eighty-five feet above high water: Provided alsOf That said Southern Bridge 
Railway Company shall have posted in a conspicuous place, on or near the br 
the clear head room under the channel span on each day, the figures expressing 
height to be not less than two feet high, and to be readily visible from any point i 
ohannel of the river for a stretch of three thousand feet above and one thoi 
feet below the bridge. The bridge shall be located above the city of New Orl 
No bridge shidl be erected or maintained under the authority of this act which 
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It Aoy time sabfitantially or materially obstruct the DavigatioD of said river, and if 

loj bridge erected uDder such authority shall, in the opinioD of the Secretary of 

^ar, obfttmct sach navigation, ho is hereby authorized to cause such change or 

aiteratiou of said bridge to be made as will eflTectually obviate such obstruction; 

^d all such alterations shall be made and all such obntructions be removed at the 

t^xpecseof the owner or owners of said bridge; and in case of any litigation arising 

from any obstruction or alleged obstructioh to the free navigation of said river, caused 

oralle^ to be caused by said bridge, the case may be brought in the circuit court of 

the United States within whose jurisdiction any portion of said obstruction or bridge 

may be located: Provided furthet^ That nothing in this act shall be so construed as 

^^ repeal or modify any of the provisions of law now existing in reference to the pro- 

t^otion of the navigation of rivers or to exempt this bridge from the operation of 

^t»« same. 

^Kc. 4. That all railroad companies desiring the use of said bridge shall have and 

entitled to equal rights and privileges relative to the passage of railway trains 

c^^rs over the same, and over the approaches thereto, upon payment of a reason- 

a1>I^ compensation for such use; and in case the owner or owners of said bridge and 

t:l2« flsveral railroad companies, or any one of them desiring such use. shall fail to 

s^^C*'^* upon the sum or sums to be paid and upon rules and conditions to which each 

I conform in using said bridge, all matters at issue between them shall be decided 

"^lie Secretary of War, upon reasonable notice to the parties in interest, and upon 

isideration of such allegations and proofs as may he submitted to him. But the 

isa^'fe foregoing provision shall not be held to exclude the ordinary jurisdiction of the 

<:«>txrts of the United States in such cases. 

8ccc. 5. That any bridge authorized to be constructed under this act shall be built 
.4X located under and subject to such regulations for the security of navigation of 
id. river as the Secretary of War shall prescribe ; and to secure that object the said 
ipany or corporation shall submit to the Secretary of War, for his examination 
approval, a design and drawings of the bridge and a map of the location, 
i ng for the space of two miles above and two miles below the proposed location 
' topography of the banks of tho river, the shore lines at high and low water, and 
la^ least one medium stage, and the sounding, accurately Rhowing the bed of the 
^t-rsAm, the location of any other bridge or bridges, and shall furnish such other 
1X1 Cormation as may be required for a full and satisfactory understanding of the sub- 
jects ; and until the said plan and location of the bridge are approved bv the Secretary 
of ^%^2iT the bridge shall not be built or commenced; and should tfny change be made 
ixx t.lie plans of said bridge during the process of construction, such change shall be 
B«xVJ^t to approval of the Secretary of War, and shall not be niaile or commenced 
uo'fcal the same is approved; and the said company or corporation shall cause to be 
^isT»layed on said bridge from the hours of sunset to sunrise such lights or other 
Bi^pials as may be prescribed by the Light-House Board: Providedf That nothing in 
tills section shall be construed as giving anthoritv to the Secretary of War to diminish 
tl&e height of bridge or width of spans as specified in section three of this act. 

2^Kc.6. That it ^all be the duty of the Secretary of War, on satisfactory proofs 

tihskt a necessity exists therefor, to require the company or persons owning said 

bridge to cause such aids to the passage of said bridge to be constructed, placed, 

and maintained at their own cost and expense in the form of booms, dikes, piers, 

^''^tber suitable or proper structures for the guiding of rafts, tows, steamboats, and 

other water craft safely through the passageway, as shall be specified in his order 

^ their behalf, and on failure of the company or persons aforesaid to make and 

^^^lish and maintain such additional structures within a reasonable time, the said 

^jl^retary may cause the said bridge to be removed at the expense of the owners 

Qer^of^ or may proceed to cause the same to be built or made at the expense of the 

l^^^^ of the said bridge, and in that case shall refer the matter without delay to 

Ha -^ttomey-Oeneral of the United States, whose duty it shall be to institute, in the 

wi?K^ of the United States, proceedings in any circuit court of the United States 

of \k ^ whose jurisdiction such bridge, or any part thereof, is located for the recovery 

anci amount so expended by the Government and all costs of such proceedings, 

*of>^ Ml moneys accruing from such proceedings shall be covered into the Treasury 

ft ** United States. 
cob?'^* 7- That if the construction of the bridge hereby authorized shall not be 
i^|T^^epced ^itbiii two years from the time this act takes effect, and be completed 
K^Jr^x^ five years after the same date, then this act shall be void, and all rights 

^^t^y ponferred shall cease and determine. 
I^i^^cs, 8. That the right to alter, amend, or repeal this act is hereby expressly 
t^Ty^^f f^P<l tbe right to require any changes in said structure, or Its entire removal, 
p^l *^B expense of the owners, whenever the Secretary of War shall decide that the 
fw^Hc iQtereiits require it, is also expressly reserved. (Act approved January 26, 
•^^^, Hep$, C. Pf E., 1893, pp. 526-528.) 
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UDder Mississippi River Commission: For improving Mississippi River from Head 
of the Passes to the mouth of the Ohio River, including salaries, clerical, office, 
traveling, and miscellaneous expenses of the Mississippi River Commission, two 
million six hundred and sixty-five thousand dollars. (Sundry civil bill approved 
March 3, 18d3. Report C. of £., 1893, p. 588.) 

• « * • * « • 

For work in accordance with the plans and specifications of the Mississippi River 
Commission: At the harbor of Greenville, Mississippi, continuing improvement, 
eighty thousand dollars. 

At the harbor of New Madrid, Missouri, continuing improvement, twenty thousand 
dollars. 

At the harbor of New Orleans, Louisiana, continuing improvement, one hundred 
and ten thousand dollars. 

At the harbor of Natchez, Mississippi, and Vidalia, Louisiana, continuing improve- 
ment, eighty thousand dollars. 

: At the harbor of Memphis, Tennessee, continuing improvement, fift}'' thousand 
dollars, of which ten thousand dollars may be used in dredging at the mouth of 
Wolf River, in the discretion of the Secretary of War. 

'. The Mississippi River Commission shall cause to be expended on the harbor of 
Hickman, Kentucky, the unexpended balance of any appropriation heretofore made 
for improving the harbor at that point. 

At the hea4l of the Atchafalaya and the month of the Red River, Louisiana, fo^ 
the rectification thereof, continuing improvement, seventy thousand dollars, of 
which two thousand five hundred dollars may be used in improving Bayou des 
Glaises, in the pariuh of Avoyelles. And the said Commission is directed to report 
to Congress in their next regular report their views on the advisability of effecting 
a separation between the Mississippi and Red rivers at the present Junction thereof 
and maint.'^ining navigation between the same through Bayou Plaquemiue or by 
means of a canal. (River and harbor bill approved August 17, 1894.) 

(This act in the item appropriating $83,000 for continuing improvement of St. 
Francis River, Arkansas, provides that $75,000 of this amount is to be expended by 
the Mississippi River Commission for the prevention of a formation of a cut througn 
to the St. l^rancis River by the action of the overflow water from the MississippL 
River as recommended in the report of Col. Chas. R. Sut«r, dated May 29, l&4t« 
(Copv of C. of £. 4etter, p. 177, ^roc. M. R. C. River and harbor bill approv 
August 17, 1894. ) 

• • • • » • * 

Under Mississippi River Commission : For improving Mississippi River from H 
of Passes to the mouth of the Ohio River, including salaries, clerical, ofilce, trav 
Hug, and miscellaneous expenses of the Mississippi River Commission, two milli 
Six hundred and sixty -five thousand dollars. (Sundry civil bill approved An 
18, 1894.) 

• • « * * • « 

Under Mississippi River Commission : For improving Mississippi River from H< 
of Passes to the mouth of the Ohio River, iucludinp^ salaries, clerical, office, trav 
ling, and miscellaneous expenses of the Mississippi River Commission, two millif 
six hundred and sixty-five thousand dollars. (Sundry civil bill approved March 
1895.) 
(From printed copy of sundry civil bill, 1896, p. 42.) 
This is verified by letter of Colonel Gillespie dated April 15, 1895. 

• » • » * ' » » 

Improving Saint Francis River, Arkansas: Continuing improvement, eighty-thi 
thousand dollars, seventy-five thousand dollars of which to be expended by 
Mississippi River Commission for the prevention of a formation of a cut through 
the Saint Francis River by the action of the overflow water from the Mississip 
River, as recommended in the report of Colonel Charles R. Suter, dated May twent=====^' 
ninth, eighteen hundred and ninety-four. (Received by the President August 
1894.) 

Note by thk Dkpartmbnt op State. — The foregoing act having been presen 
to the President of the United States for his approval, and not having been return 
by him to the House of Congress in which it originated within the time prescribe?' 
bv the Constitution of the united States, has become a law without his approva»7' 
(River and harbor bill. C. of £., 1894, p. 3546.) 






APPENDIX WW — ^REPORT OF MISSISSIPPI RIVER COMMISSION. 3735 

Tablr No, 1. 

dbscltlptions and approximate elevations above memphis datum of second- 
ary triangl'latiok stations from prairie du chien, wis., to trempealeau, 

1* IS. 

@ Hanfflug Rock: Copper bolt leaded in solid rock; 1 meter from edge of over- 
baneiDg Tedgo on very prominent detached clift' commonly known as "Hanging 
Rock;*" 4^ miles above North McGregor, Iowa, and 1 mile above Yellow River 
Btation, on Chicago, Milwaukee and St. Paul Railroad. Approximate elevation, 885 
feet. 

© Picatee: Tile and pipe on Wisconsin side, 5 miles above Prairie du Chien, on 
Partly clearecl bluff point; 200 meters below Chicago, Burlington and Northern 
Hailroad milepost No. 245-186 ; 20 meters from crest of bluff, 5 meters north of 12-inch 
blazed burr oak tree and 3i meters west of 8-inch blazed burr oak. Approximate 
•lejvation, 964 feet. 

'^ Lanka: Tile and pipe on Wisconsin side; on property of Joe Lanka, in section 

19, Eastman Township, Crawford County ; on high cultivated ground, 65 meters east 

^f fence on west side of field at edee of timber, just below bfnd of small ravine. 

^id ravine is branch of larger ravine whose mouth is just above railroad culvert 

^o. 250, 58 meters southwest of 20-inch blazed oak. Approximate elevation, 1,173 

feet. 

@ Painted Rocks: Copper bolt in natural rock on Iowa side; li meters north and 
^k meters east from edges of highest exposed rock at lower comer of bluff, just 
*bovo ravine, about three- fourths mile north of Waukou Junction, Iowa. Approxi- 
»nate elevation, 925 feet. 

©Sioux: Tile and pipe 5 miles bel<5w Lynxville, Wis.; one-fourth mile below 

^onthof Gordon's Bay; 1| miles above mouth of Sioux Creek; three-fourths mile 

from river on ridge above Chicago, Burlington and Northern Railroad bridge No. 257. 

Station is on property of Mike Grouert in scattering oak timber, 4 meters north of 

^ood road leadinc up ravine from bridge No. 257. Approximate elevation, 1,178 feet. 

. @ Oil Spring: Tile and pipe on blmf 2^ miles above Harpers Ferry, Iowa, and 

J||8t below Oil Spring Schoolhouse. On property of Joseph Valley; at north edge 

of oak timber, which covers lower corner of bluff, 30 meters south of cornfield, 50 

^<*ter8 f^om crest of bluff, 150 meters southeast of wagon road which runs from 

aaiQ ravine above station up smaller ravine to the south. Chicago, Milwaukee and 

^t. Paul Railroad bridge K 476 and milepost No. 49-112 stand in mouth of ravine 

«(>ovo station. Azimuth Oil Spring to 12-inch blazed oak, 55"^ 24', distonce 26 

peters; azimuth Oil Spring to 12- inch blazed oak, 196<^ 31', distance 4 meters. 

'^PP'^ximate elevation, 1,027 feet. 

^^^ Lynxville: Tile and pipe on crest of bluff, opposite point 100 meters above 
nrS^^ at Lynxville, Wis. ; at west edge of field 230 meters above lower comer. On 
ff^P^i'ty of David Heligas, 13 meters south of iS-inch blazed oak. Approximate ele- 
^*^on, 1,056 feet. 

oikf- ^^dc° ' "^il® ^^^ pipo on Iowa side, 1^ miles below railroad station (Heytmans) 
^ «ii© of fence between property of David Gilliand and Ned Madden, about 200 
1 ?£^^^ flontb of house; 20 meters from 6-inch blazed oak. Approximate elevation. 

Wi "^f ^on: Tile and pipe on narrow rocky bluff, about 2^ miles above Lynxville, 
^"* : 500 meters above Chicago, Burlington and Northern milepost No. 173-258; 
gi^ ly^^'ters above lower point of bluff and opposite point; 50 meters below head of 
feet **^*'**^' Station is on property of David Kane. Approximate elevation, 1,047 

1 ^1 ^^"7^*1^® * Tile. and pipe on prominent bluff point, between two large ravines, 
j^J^ below Ferryville, Wis., at edge of timber on partially bald bluff; 25 metiers in 
«i^^^ of highest ground and 9 meters west of 8-inch blazed oak. Approximate 

^^^^^eytmans: Tile and pipe one-half mile above Heytmans, Iowa, railroad sta- 

. ?^^nopen field, on highest ground on ridge one-fourth mile above its lower point 

(T^i^S ™®^" '^rest of timber at top of bluff. Approximate elevation, 1,070 feet. 



.1^ ^iish Creek: Tile and pipe about 2 miles above Ferryville, Wis., one- half mile 

?^lj[^« milepost No. 167-264, on first ridge above railroad bridge No. 285. Station 

hiwif^*** 200 meters back of prominent bare point of ridge and 20 meters west of 

•I? ^^^ ground. Azimuth Rush Creek to 10-inch oak, 106° 42 , distance 5 meters; 

»*^niuth Rush Creek to lOinch oak, 233° 43', distance 11 meters. Approximate 

•^^^^^tion, 1,064 feet. ^ 

^ Columbus: Tile and pipe 100 meters south of Mr. Whalen's house, in section 4 
»;*»*yett6 Township, Allamakee County, Iowa; about 2 miles below Lansing and 
•J^^fourths mile back on bluff; 2 meters west of fence on east side of Columbus 
wagt road; 46 meters south of fence comer on east side* and 110 meters south of 
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barD on west side of road. This road leads ap ravine from road along foot of blnff 
at Chicago, Milwaukee and St. Paal Railroad bridge K 520, 1 mile below Lansings 
Iowa. Approximate elevation, 1,100 feet. 

@ Wybarn : Copper bolt in top of large exposed rock, on bluffs about 2 miles 
bcdow De Soto, Wis. On property of Lafayette Wybum, in township 11, section 25, 
Crawford County, Wis., at junction of north and south ridge road, with one leadisf 
west to residence. Rock stands in a small white oak grove. Approximate elevation, 
1,197 feet. 

@ Cowles: Tile and pipe on bluff, about 2 miles above Lansing, Iowa, on land of 
John Bakewell ; at southeast comer of cultivated field on bluff point above nmt 
at Chicago, Milwaukee and St. Paul Railroad bridge K 536 and milepost 33-I2S. 
Nine-inch blazed oak is 22 meters south and 8-inch oak marked with cross it 17 
meters south. Approximate elevation, 1,109 feet. 

@ Battle Ground: Tile and pipe on top and near crest of partly wooded blnff 
pNomt, about 3 miles above De Soto, Wis. ; ou first* blnff above Battle Hollow, oppo- 
site head of bog along railroad tracks. Approximate elevation, 1,147 feet. 

@ Upper Base: Tile and pipe at northwest end of De Soto base line, about 2 
miles above De Soto, Wis.; on island No. 140, 10 meters from right bank ofnuin 
channel of river and 545 meters above a wire fence extending west from top of bank: 
about 200 meters below diamond board on right bank. Azimuth to 20-inch blazea 
oak,323o 55', distance 14 meters; azimuth to 30-inch blazed elm, 86^ 48', distance 10 
meters. Elevation cap on pipe, 632.56 feet. 

@ Lower Base: Tile and pipe on island, 140,300 meters above a point opposite 
mouth of large bay ; I mile above De Soto, Wis. ; in grass and open timber 30 meten 
from river bank. Azimuth to blazed elm, 153^^ 25', distance 22 meters; azimuth 
to l^lazed elm, 296^ 1', distance 22 meters. jBlevation top of pipe, 631.29 feet 

^ Kains : Tile and pipe at crest of wooded bluff point, auout 700 meters aboTe 
railroad station, Kains, Iowa. The first house near railroad above railroad station 
stands in mouth of ravine below secondarv. Azimuth to 30-inch blazed oak, 104^ 
45', distance 13 meters; azimuth to 15-incn blazed oak, 268*^, distance 17 meters. 
Approximate elevation, 1,137 feet. 

^ New Albin : Iron pipe centered over copper bolt in rock at crest of first blaff 
X>oint above and back or schoolhonse at Jefferson, Houston County, Minn., and U 
miles above New Albin, Iowa; 30 meters in front of highest ground on bluff and 
three-fourths mile above Minnesota-Iowa State line. Azimuth to 10-inch biased 
oak, 151^ 32', distance 8 meters. Approximate elevation, 1,108 feet. 

{^ Reno : Tile and pipe on property of Albert Richard, at crest of blnff, abont 1 
mile below Reno, Minn. ; at east edge of cultivated field, about 50 meters above hea«i 
of drain leading to railroad bridge No. 614. A 10-inch blazed oak stands 19 lo®^ 
south ; a 12-incn blazed oak stands 23 meters north. Approximate elevation, 1)0^ 
feet. 

@ Elgar : Tile and pipe on high ridge, in cultivated field on property of J. F. Elg^^i 
section d, township 12, ranee 7, about 2 miles above Victory, Wis. ; 30 meters east oi 
northeast comer of cornfield, and is equally distant from two ravines. Station is 
near wagon road leading up ravine from Elgar's residence, which is situated at po^^* 
where bluff road turns back from railroad along the upper side of Bad Axe Ravine* 
Apnroximate elevation, 1,118 feet. 

@ Genoa: Tile and pipe on property of John Franzini, on uppNer end of first ridge 
above Genoa, Wis.; just below ravine coming out at "One mile to station '' sign* 
board on railroad; 2 meters west of fence at edge of field, and 45 meters south oi 
fence comer at edge of timber on south bank of ravine. A 5-inch blazed oak stana* 
7 meters southwest. Approximate elevation, 1,107 feet. 

@ Brown : Tile and pipe on narrow ridge, property of George Brown, U ^^^ 
above Reno, Minn. ; three-fourths mile above point where Raft Channel leaves the 
bluffs; 165 meters above a depression in top of bluff; 75 meters above exposed rook, 
formerly a quarry ; one-fourtn mile above a prominent rock at end of ridge above 
and back of Mr. Brown's house. A 15-inch blazed oak stands 4 metm west 
Approximate elevation, 1,087 feet. 

@ Stoddard: Tile and pipe on hillside, about two-thirds of the diBtance from 
bottom to top of bluff, in small open spot above small draw ; opposite lower end of 
cornfield, 100 meters above old stone house back of railroad, and about I mile above 
Stoddard, Wis. Azimuth to 5-inch oak, marked with cross, 195^ 34', distance \b 
meters; azimuth to 8-inch oak, blazed, 165^ 15'. distance 13 meters; azimuth to 
8- inch oak, blazed, 134'^ 10', distance 10 meters. Approximate elevation, 984 feet. 

@ Brownsville: Tile and pipe on land of Jacob Harer, 10 meters from crest of 
bluff, on narrow ridge, one-fourth mile above mouth of ravine at Brownsville, Minn. 
Station is 2 meters east of a small oak and hickory, 1 meter apart. Azimuth to 6-inch 
blazed oak, 77° 14', distance 5 meters. Approximate elevation, 1,119 feet. 

@ Calvert: Tile and pipe 300 meters northwest of Calvert Railroad station on 
Wisconsin side; on small »mound at edge of sand terrace and 2 meters from edge of 
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*^ii(l ridge, where it slopes to edge of timber in bottoms 30 meters west. Approzi- 
iiute eleratioD, 666 feet. 

©McDonald: Tile and pipe on upper side of lane leading to Mr. McDonald*s 
«OQae, about 6 miles below La Crescent, Minn., and 1^ miles below Root River; at 
^^heast comer of barnyard and about 80 meters northeast ftom stone dwelling 
hoQM. Station is on property of Michael McDonald, sec. 2, township 103, range ^ 
^* ipproximate elevation, 1,221 feet. 

©Hoot River: Copper bolt in rock surmounted by iron pipe on bluff point just 
^^w fint ravine above Root JSiver and about 2 miles above La Crescent, Minn., 
Midway between crest of bluff and point of ridge at top of rock ledge. There is 
another similar bluff one-fourth mile below where bluffs turn back on upper side of 
Hoot River Valley. Station is nearly on line with Grandfathers Bluff and head of 
U Plame Island. Approximate elevation, 1,06^ feet. 

@ Qrandfather: Tile and pipe on Grandfathers Bluff, back of La Crosse, Wis. ; on 
lecond small rocky point, 12 meters above quarry, on lower face of bluff, Just north 
ofprolongation of Main street, La Crosse. Approximate elevation, 1,183 feet. 

©Onalaska: Tile and ]>ipe on property' of Peter Bruner, on highest ground on 
high prominent bluff, 1^ miles north of Onalaska, Wis. Lower side and face of bluff 
Aave been quarried. Approximate elevation, 1,236 feet. 

© Dresbach : Tile ana pipe on south side of ridge road, about 1 mile below Dres- 

bach, Minn. ; 80 meters west from bend in road at crest of bluff on lower side of 

f^vine, and nearly due west Arom comer of bluff on upper side of same ravine, which 

ccm^m ont at foot of Dresbach Island. Station is 2 meters north from road fence and 

^jneters east of fence comer at northeast corner of yard in front of residence of 

Micliael Ready. Approximate elevation, 1,275 feet. 

<^ Dakota: Tile and pipe on property of Henry Winter, 1| miles above Dakota, 
^^nii.; 5 meters back or crest of bluff, on small projecting point, just below where 
^*^fi' turns back up large ravine; 100 meters above prolongation of dike, extending 
"^m right bank to Island No. 90. Azimuth to 8-inch white oak, 217"^ 25', distanced 
^^ters; azimuth to 10-inch black oak, 50^ 14', distance 11 meters. Approximate 
Elevation, 1,259 feet. 

^ liolmen : Tile and , pipe at edge of timber on crest of bluff, at second rockv 
P^iQ^ above Holmen, Wis. ; three-fourths mile above the town. Azimuth to 8-inch 
^J^^ed oak, 192^ 53', distance 4 meters; azimuth to 8-inch oak (marked with cross), 
^^^ 20', distance 4 meters. Approximate elevation, 929 feet. 

^^Beardsley: Tile and pipe 4 miles below Trempealeau, Wis., on land of £lam 

Bc^rdaley; on crest of sand ridge, 200 meters east of the McGilvery Ferry road; 25 

^^n east from fence and 23 meters south from another fence and 300 meters west 

It^JP ^^ timber in Black River bottoms. Approximate elevation, 756 feet. 

©Trempeleau: Tile and pipe at east end of top of Chicken Breast Bluff; one-half 

nuie back, and one-half mile above Trempealeau, Wis. This bluff is the lower in 

lotion of two detached bluffs standing farthest from river. Approximate eleva- 

tiOB, 1,153 feet. 

@ Richmond : Copper bolt leaded in bare rock, 5 meters back from crest of bluff, 
opposite 1-mile signboard above Richmond Station, Minn., on property of George 
Fox; opposite center of Island No. 86, on first bluff below draw spanned bv Trestle 
No. 18 L, on Chicago, Milwaukee and St. Paul Railroad. Approximate elevation, 
1,139 feet. 

@ West Base: Tile and pipe on west end of Trempealeau base line, 1^ miles below 
lYempealean, Wis., on left bank opposite foot of Island No. 84 ; 200 meters above first 
dike, below Trempeleau, 3 meters from river bank. Elevation, cap on pipe 654.97 
feet. 

@ East Base : Tile and pipe on east end of Trempealeau base line, in edge of heavy 
timber; 15 meters west of Healys Lake, on east side of meadow land belonging to 
Mr.Manh. Elevation, cap on pipe 650.97 feet. 
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Tablk No. 4. — Approximate elevations of tHangulatian stations referred to the Mem 

datum OB determined by vertical angles. 



Station. 



TraitUnd 

Muscatine 

Campbell 

Hvebejr 

Ifartio 

Haye 

Deana Point 

Andalnaia 

Beas 

Kane 

Bareiroort 

Hock Island 

McClelUa 

lUce Track 

Watertown 

TalleyCitT 

Crab Island 

Lower Base 

Xe Claire 

Le Boone 

Hopaon 

Princeton 

Wapsie 

Rocks 

Camanche 

Clinton 

Lyons 

SikBlTer 

Sabnla 

Saranna 

Miller 

Green Island 

Harrington 

Sogers 

Smith 

Oordons Ferry... 
Gratiots Grove . . 

Hnbbard 

Gassman 

ConTent 

TTpper Base 

Cutler 

Freese 

Fenley 

Platte River 

Bherrills Monud . 

Kratz 

Rnmpel 

Waapeton 

Buena Vista 

Brown House — 

West Base 

Kirschbaanifr*p. 
Bpoden .......... 

Glen Haven...... 

Sandy CreeV 

^agley 

&ark 

Wisconsin Point- 
IPrairiednC^ien. 

Dousnxan 

Nortb'Baae 

S^ica^ 

fainted Rocks... 

Oil Spring 

Madden 

Ferryville 

Rush Creek 

Wybum 

Kains 

Lower Base 

NewAlbin 

Reno 

Brown 

Brownsville 

McDonald 

Root River 

Onalaska 

Dakota 

Trempealeau 

BastMMe 



Eleva- 
tion. 



Feet. 
609 



782 
728 
728 
759 
753 
672 
095 
696 
717 
702 
685 
700 
683 
703 
687 
587 
691 
719 
707 
722 
597 
719 
715 



723 

828 

858 

891 

790 

801 

864 

818 

996 

1,086 

1,251 

1,111 

1,097 

800 



852 
910 
904 
915 
1,207 
903 
047 
641 
757 
831 



991 

1,040 

939 

994 

971 

1,006 

1,114 

606 

951 



964 

925 
1,027 
1,063 
1,039 
1,064 
1,197 
1,137 

631 
1,108 
1,089 
1,087 
1,119 
1,221 
1,081 
1.236 
1,259 
1,153 

651 



Station. 



Hard Times 

Carrnthers 

Hair 

Wyoming 

Fairport 

Lowry 

Perry 

Buffalo 

Anderson 

Beatty 

School , 

Moline 

Gilberttown 

Crow 

Hampton 

Fulton 

Svcamore 

upper Base 

Rapids City 

Port Byron 

Woodward 

Cordova 

Evergreen 

MandsD'Osier.. 

Albany 

Ferris 

Jack Green 

Dyson 

Bristol 

Lainsville 

Apple River 

Hanover 

Blanding 

Wise 

Horseshoe 

Sinsinnawa 

Hefferman 

Rickey 

Catfish 

Lower Base 

Dubuque 

Schubert 

Maquoketa 

Spechts Ferry . . . 

Potosi 

Grant River 

McCartney 

Sparks 

Joco 

Bast Base 

Spring Lake 

Klinehnnt 

Esmer 

Jump 

Langworthy 

Clayton 

Paterson 

Drake 

North McGregor. 

South Base 

Hauging Rock... 

Lanka 

Sioux 

Lynzville 

Dagnon 

fley tmans 

Columbus 

Cowles 

Battle Ground... 

Upper Base 

Elgar 

Genoa 

Stoddard. 

Calvert 

Grandfather 

Dresbach 

Holroen 

Beardsley 

Kichmond 

West Base 



£1 
ti< 



1. 
1. 
1, 



1. 



1, 



1, 
1. 
1, 

1. 
1. 
1, 
1, 

1. 
1, 



I. 
1, 



M.m~t x < 



' -^u.m^i J 



-J ' -l-C" 
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Tabub No. 5. — /Hscropanote* between preciee and ordtfiary leveU, 



Between 


p. B. M'«. 




Distance. 


Error. 


Leveled by— 


126 


MOee. 

n 


Feet. 

-J-O 13 


C. A. BonfllA. 


128 


7^' - .06 
5 1 — .05 

1 — .05 

2 + .05 
21 — .03 


W.H.Boper. 
Do. 


131 


132 


Do. 


133 


Do. 


134 


no. 


il 95a 


3| — .04 1 Tift 


iid36 


4 — .09 

1 .00 
6| — .09 


Do. 


i37 


Do. 


i38 


Dn. 




1 i 
1 1 


Table No. 6. 


— Dieerepancies between right and left bank leveh. 




Distance.' 

1 


Discreih 
anoy. 


River oroMing at stone line. 


DiHtance. 


Discrep- 
ancy. 




3 ! 

3 

3 

l\ 
l\ 

3 ; 

i 


Feet. 
0.00 
.13 
.02 
.17 
.05 
.06 
.10 
.12 


141 


Miles. 
3 

l» 

3 
2 
4 
3 
3 


Feet. 
0.07 




142 


.00 




143 


.04 




144 


• 04 




145 


.02 




146 


.10 




147 


.07 




148 


.08 









No. 7. — Description 8 and elevations of high-water marks leveled to in eeaeon of 

1894, 



Description. 




ation of warelioase at New Boston, 111 

It •ontheast corner of A. J. Martin's house, on left bank, opposite head of 

Keg Island 

U Mnthwest comer of Bichard Gliddin's hoose, 300 meters above Martin's 



at residence of Esq. Walton, 7 miles below Mascatine, Iowa. 



idenceof K. H. Small, on right bank, b\ miles below Muscatine, Iowa. 



ftter from Illinois side of Muscatine wagon bridee. . . 
It H. Smith's boose, 2| miles below Muscatine, Iowa. 



it 6. B. Barrow's house, 2| mites below Muscatine, Iowa, 
isleton's house, 2 miles below Muscatine, Iowa 



works at Mascatine, Iowa 

pier from Illinots shore of Muscatine wa^^on bridge. 

its at Illinois end of Muscatine wagon bridge 

D front of J. Mackemer's store, at Fairport 

anpperend of Fairport, Iowa 



ear residenoe of Robert Johnson, opposite Monti^elier, Iowa. 



I abutment, three- fourths mile above Montpelier, Iowa, 
ners' Home," 4 miles below Davenport, Iowa 



1881 

1892 

1892 
1851 
1870 
1888 
1888 
1890 
1892 
1880 
1888 
1891 
1892 
1888 
1892 
1888 
1892 
187Q 
1880 
1881 
1881 
1892 
1892 
1802 
1888 
1802 
1881 
1892 
1892 
1880 
1888 
1802 



Eleva- 
tion. 



Feet. 
552.04 

540.04 

540.14 
561.17 
550.96 
550.90 
551.02 
549.78 
551.58 
551.32 
551.58 
551.58 
555.62 
553.40 
554.07 
553.66 
554.26 
553. 27 
553.55 
553.67 
554.^ 
555.71 
555.36 
660.28 
659.16 
).39 
)2.52 
563.68 
562.06 
562.91 
663.24 
564.51 



wnn 



■*,-. .J LJLJ.^ - , 



i 
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Table No. S.— Slope of wUer surface in Mi$$isnppi Biver between euooeseitfe etone linet 

from Davenport, Iowa, to Keiiheburg, IlL 



No. of 
■tone 
Une. 



14» 
147 
146 
146 
144 
143 
142 
141 
140 
139 
138 
187 
136 
135 
184 
133 
182 



Location of lino. 



i mile below Credit Island 
mile above Lin wood. Iowa 
mile below Buffalo, Iowa 

At Montpelier, Iowa 

At center of Island 326 

1 mile above Fairport, Iowa 

^ mile below foot of Island 331 

A mile below foot of Island 332 

i mile below Muscatine wason bridge 

^ miles below Muscatine, Iowa 

7 miles below Muscatine, Iowa 

4 mile above head of Island 346 

At Port Louisa. Iowa 

2} miles below Port Louisa, Iowa 

2 miles above New Boston, III 

1 mile below New Boston, 111 , 

1 mile above Keithsburg, 111 



Elevation 
of water 
surface. 


Total 
slope be- 
tween 
lines. 


Feet. 


Feet. 


548.06 




546.80 


1.26 


645.71 


1.00 


543.00 


1.81 


543.15 


.75 


541.61 


1.54 


540.77 


.84 


539.32 


1.45 


537.86 


1.46 


537.02 


.84 


536.37 


.65 


535.26 


1.11 


533.65 


L61 


532. 76 


.89 


531.72 


1.04 


530. 89 


.83 


629.95 


.94 



Midstream 

distance 

between 

lines. 



MUee. 



2.97 
2.85 
3.98 
L93 
3.18 
2.84 
3.40 
2.91 
3.26 
2.89 
2.75 
3.80 
2.87 
8.00 
3.12 
2.74 



Slope 
mu«. 



FMt 

"a" 



— "SS 



Table No. 9. 



DESCRIPnONS OF BENCH MARKS FROM KEITHSBURG, ILL., TO NEAR ROCK 

ILL., WITH THEIR ELEVATIONS, IN FEET, ABOVE THE MEMPHIS DATUM. 

[Mean Gulf level, preliminary value, is 8.13 feet above Memphis datum. L. B. signifies left 

and R. B. right bank.] 



T. B. M. No. 1, L. B. Nail in root of tree, 3- foot elm, 4 meters f^om top of 
about 1 mile below mouth of Edwards Creek and opposite sand bar. £levati' 
539.56. 

T. B. M. 2, L. B. Nail in root of tree on north side of 30- inch sycamore, 200 met^ 
above Edwards Creek and opposite point of sand ridge. Elevation, 541.15. 

T. B. M. 3, L. B. Wire nail in root of forked leaning willow tree, about 100 metei 
below stone line 133, between bluff and riv^er. Elevation, 540.73. 

T. B. M. 5. Wire nail in root of 4-inch oak sapling, about IS.meters from ^Pau< 
nearly on line with ^-f* and H^. Elevation, 584.01. 

T. B. M. 1, R. B., is nail in root of 3-foot maple, north side. Tree stands among lu^ 
lot of large elm trees, 10 meters back from bank, li miles above ^^. Elevation, 
540.25. 

T. B. M. 2, B. B., is nail in root of 12-inch willow tree, at top of bank; behind bar 
and a little above point opposite mouth of Edwards Creek. Elevation, 538.29. 

Stone line 1S3, — One mile below New Boston, III. 

J^P Tile and pipe 790.2 meters back of B. M. J^p, on the edge of cultivated field 
belonging to Henry Ives; 22 meters north of the northwest corner of garden; to 
8-inch white oak, 101^, 14.5 meters; to 15-inch hickory, 151^, 31.5 meters. Eleva- 
tion: Cap on pipe, 583.77; bolt in tile, 579.77. 

•LJ& Tile and pipe on left bank, on top of sand bluff, at the edge of the woods and 
in front of the New Boston cemetery; about 25 meters from the river; to 10-inch red 
oak, 5^, 15.5 meters: to 12-inch red oak, 164^ 30', 44 meters; to 12-inch red oak, 252*^, 
302 meters. Elevation: Cap on pipe, 604.49; bolt in tile, 600.47. 

^\^ Tile and pipe on right bank, 25 meters from shore, opposite B. M. ^^; to 8- 
inch locust, 94^ 30', 73 meters; to 15-inch elm, 341^, 6.4 meters; to 30-inch elm, 281^, 
8.8 meters. Elevation: Cap on pipe, 542.89; bolt in tile, 538.96. 

-^f ^ Tile and pipe on the back edge of a slouch, 892.4 meters back of B. M. -^y and 
approximately on line with B. M.s' -4^ and ^f^; to 12-inch elm, 28^ 30% 9.7 meters; 
to 12-inch black oak tree, 279^ 30', 7.5 meters; to 8-inch ash, 205^ 30', 9.9 meters. 
Elevation : Cap on pipe, 540.30; bolt in tile, 536.28. 

High- water mark of 1881 is nail driven in brick foundation of warehouse at New 
Boston, 111. (on which is also P. B. M. 22). Elevation, 552.06. 

T. B. M. 3, R. B., is nail in root of 15-inch maple standing out in front of timber's 
edge, on point opposite New Boston (Stnrseon) Bay. Elevation, 540.36. 

T. B. M. 5, R. B., is nail driven in root of 15-inch birch tree, at top of bank, about 
800 meters below stone line 134, 30 meters abpve po^ner of wir^ fence. Elevation, 
543,6?, 
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T.B.M. 1, L. B., wire nail in root of 4-inch maple, 200 metem above month of 
Btmeon Bay, 10 meters back from shore. Elevation, 541.418. 

T. B. M. 9, L. B., wire nail in root of 18-inch maple, about midway between ^f^ 
and^^. Elevation, 542.77. 

Stwe Une 7^4.— Two miles above New Boston, 111. ; one-foorth mile above the old 
Iow» City Landing. 

^ Tile and pipe 20 meters from the west edge of a swamp and 813 meters back of 
B. H. ^}« ; to 15-inch ash, 16^ 30', 9.3 meters : to 15-inoh willow, 79^ 30', 6.9 meters ; 
to 12-inch birch, 288^ 30', 6.7 meters. Elevation: Cap on pipe, 540.28; bolt in tile, 
&a6.26. 

i|i xiie and pipe on left bank, 600 meters below a clearing, on a ridge between a 
wide sand bar and a narrow slough running parallel to the river, 10 meters from the 
OAtural river bank : to 18-inch maple, 319^, 14 meters; to 24-inch cotton wood, 63^ 
^t 46 meters ; to Iz-inch willow, 269^, 11.2 meters. Elevation : Cap on pipe, 543.99 ; 
bolt in tile, 539.99. 

^}* Tile and pipe on Iowa shore. 10 meters from bank, 600 meters below outlet, to 
Odessa Lake and just north of a dry slough; to 12-inch black oak, 43"^, 175 meters; 
to 15-inch black oak, 297^, 8.7 meters. Elevation : Cap on pipe, 541.23; bolt in tile, 
557.23. 

^i^ Tile and pipe on top of an old embankment, appareutly a railroad dump, near 
wotheast comer of field, 970 meters back of B. M. ^^, and on line with B. Ms. ^|^ 
4od -L}^ . to 15-inch cottonwood, 283^\ 9.3 meters; to 15-inch cotton wood, 38^ 30', 9 
meters; to 20-inch cottonwood, 176^, 2.6 meters. Elevation: Cap on pipe, 550.84; 
Wt in tile, 546.82. 

B^h'Kater mark of 189S.— Center of head of wire nail, in river side of 9-inch tborn 
^i^y at southeast corner of house of A. J. Martin (assuming course of river to be 
BoDth). Mr. Martin's house is on L. B., opposite head of upper Keg Island. Eleva- 
tion, 549.04. 

^igh'Witer mark of 1892. — Center of head of wire nail, in east side of 9-inch hick- 
ory tree, at southwest comer of house of Richard Olidden. There are two cuts in 
l»rk under nail. Mr. Glidden's place is on L. B., adjoining Mr. Martin, and 300 
meters above it. Both marks were put in in morning of highest water in 1892; 
^i^tioDS assume river to be north and south. Elevation, 549.14. 

T. B. M. 10. Nail in root of leaniug willow tree, about 14 inches in diameter, on 
tdge of bank (L. B.), and about 1 mile above stone line 134; about 100 meters below 
"chute, between upper and lower Keg islands. Elevation, 541.45. 

T. B. M. 11, L. B. Wire nail in root of 18-inch ash at top of bank ; about 800 
Beters above lower end of Turkey Island, and 200 meters above a Government light. 
fiUvation, 542.47. 

T. B. M. 6, R. B., is nail in root of 12-inch willow tree, three-fourths mile above 
^*; tree stands 50 meters below slough and 5 meters from top of bank, on Muscatipe 
lidand. Elevation, 545.47. 

T. B. M. 7, R. B., is nail in top of stump of 16-inch willow tree, at top of bluff 
hiDk, 80 meters above mouth of dry slough, and about 2 miles above stone line 134. 
flevation, 545.66. 
StWM line 135. — About 2\ miles below Port Louisa Landing. 

^^ Tile and pipe on left bank, 842 meters back of B. M. ^f^, 180 meters southwest 
cf J. R. Minors field; to 20-inch black oak, 300^, 16.6 meters; to 15-iDch elm, 201^, 
14.6 meters; to 9-inch ash, 82^, 2.2 meters. Elevation: Cap on pipe, 5'i2.79; bolt in 
tile. 588.78. 

^ Tile and pipe 10 meters from the river shore and 325 meters above C. H. 
GoUee uorth fence; to 18-inch elm tree, 73*^,7.6 meters: to 30-inch cottonwood, 191^, 
11.6 meters ; to 10-inch black oak, 316", 13.2 meters. Elevation : Cap on pipe, 544.73 ; 
bolt in tile, 540.70. 

T. B. M. 8, R. B., is nail in root of 40-inch elm tree, at top of river bank, directly 
opposite head of Turkey Island, and about 1 mile above ^^, Elevation, 545.33. 

T. B.. M. 9, R. B., is top of upper of two nails driven horizontally into a 10-inch 
tree; tree stands 10 meters bacK from bluff bank at lower comer of field, one-half 
mile below Port Louisa, Iowa. Elevation, 546.01. 

T. B. M. 12, L. B. Wire nail in root of 24-inch elm, on river side, one-fourth mile 
below a point opposite Port Louisa. Elevation, 544.30. 

^^ Tile and pipe on Turkey Island, 8 meters from east shore and opposite B. M. 
xf^ : to 8-inch willow, 333^, 13 meters; to 18-inch maple, 76^, 15 meters; to 10-inch 
willow, 137^, 10 meters. Elevation : Cap on pipe, 543.22; bolt in tile, 539.21. 

^)' Tile and pipe 1,091.7 meters back of B. M. ^Pf on the main shore, 10 meters 
from the river bank and 480 meters below W. Garrett's field; to 36-inch elm, 301^, 
18 meters: to 48-inch elm, 126^, 8.5 meters. Elevation: Cap on pipe, 544.56; bolt 
in tile, 540.55. 

JStome line 136, — Port Louisa, Iowa. 



J 
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^f A In woods opposite Port Louisa, on Bogus Island, 279 meters from rWet^ 11 
meters west of slough, about 45 meters above junction with another slough; to 
t8-inch elm, 287^, 13.7 meters; to 12-inch ash, 8(F, 15.2 meters; to 12-inch ash, 128^, 
21.5 meters. Elevation : Cap on pipe, 544;23; bolt in tile, 540.21. 

•^A Tile and pipe on Bogus Island, 35 meters from shore, in small open timber 
opposite Port Louisa, Iowa; directly opposite foot of small towhead; to 20-iucta 
elm, 18^, 8.7 meters ; to 8-inch triple elm, 137^, 4 meters ; to 12-inch elm, 206^, 4 meters* 
Elevation: Cap on pipe, 544.88; bolt in tile, 540.87. 

^i^ Tile and pipe in open spot, at comer of roads, on line of road running back 
from Port Louisa to the bluffs; on point where old house once stood, east of oridge 
over Muscatine Slough, 23 meters south of fence and 19 meters west of another fence; 
to 20-inch maple, 158°, 10 meters ; to 25-inch maple, 103^, 15 meters; to 12- inch double 
mavle, 43^, 9 meters. Elevation : Cap on pipe, 547.80; bolt in tile, 543.80. 

^^ Tile and pipe on line of wire fence, on south side of road running back fiom 
Port Louisa, 135 feet west of fence comer, at bend and junction of roads. Eleva- 
tion : Cap on pipe, 547.01 ; bolt in tile, 542.95. 

T. B. M. 13, L. B. Wire nail in coffee-bean tree 6 inches in diameter; on R. B. of 
Illinois Slough, about 10 meters north of stone line 136. Elevation, 546.46. 

T. B. M. 14,. L. B. Wire nail in large root (on river side) of 30-inch elm, on L. B. 
of Illinois Slough, about three-fourths mile above stone line 136. Elevation, 546.44. 

T. B. M. 15. Wire nail in root of 3- foot forked elm, on L. B. of Illinois Slough, 4 
meters from top of bank : about 1 mile below head of Bogus Island and 100 meters 
from an old log barn. Elevation, 545.82. 

T. B. M. 10, R. B., is nail in root of 16-inch birch tree, on top of bank at mouth of 
uimer side of dry slough, about 1 mile above Port Louisa. Elevation, 541.21. 

T. B. M. 11, R. B., is nail in root of 11-inoh elm, standing 10 meters back froi 
bank of river, about 1| miles above Port Louisa. Elevation, 545.27. 

T. B. M. 12, R. B., is nail in root of 18-inch white oak, on river side of tree, 
stands on bank and is about 50 meters below Government light and three-fourtlk«_ 
mile below head of Bogus Island. Elevation, 545.26. 

T. B. M. 13 is nail in root of 30-inch cotton wood, on river side of tree, at top 
bank, and about opposite head of Bogus Island. Elevation, 546.01. 

T. B. M. 14, R. B., is nail in root of Scinch elm tree, at top of bank. Tree is larg 
of any in immediate vicinity ; opposite middle of small island and about 2,000 mei 
above -^f^; tree stands out more prominently than any other. Elevation, 545.2$. 

T. B. M. 15 is nail in root of l&>inch birch tree, at top of bank, 10 meters bel^^ 
small hickory, with high- water marks 15 meters below P. B. M. 25; one-half 
below stone line 138; nail on river side of tree. Elevation, 549.12. 

High-water marks, — 1851 : Spike inside of 10- inch hickory ; elevation, 551.17. 1^ 
Spike inside of 10-inch hickory; elevation, 550.96. 1888: Spike inside of lO-f 
hickorv ; elevation, 550.99. 1888 : Spike inside of 5-foot elm ; elevation, 551.02. I^ 
Spike inside of 10- inch hickory ; elevation, 549.78. 1892 : Spike inside of 5-foot « _ 
elevation, 551.58. These high-water marks on group of trees in front of dwekX m n 
formerly owned by Esquire Walton and are said to be correctly given. Inform^'C^^^^' 
given by Esquire Walton's son. 

T. B. M. 17, L. B. Wire nail in root of 9-inch double ash tree, on L. B., abont 
half mile above stone ^^. Tree is on top of bank. Elevatixm, 545.88. 

T. B. M. 18, L. B. Wire nail in root of 24-inch honey locust, on river side of 
on L. B. of Illinois Slough, abont 1 mile above stone line 137 ; 300 meters below 
Barkis Island. Elevation, 545.47. 

Stove line 1S7, — Three miles above Port Louisa, one-fourth mile above Island 

-^ Tile and pipe on Illinois bank, 50 meters from left bank of Illinois Slougls ^ ^ 
meters in front of large slough and 600 meters above mouth of slough ; to 36- ^-^^^ 
elm, 359°, 15 meters; to 24-inch soft maple, 114°, 13 meters; to 36-inch elm, 207'=^^ ^-^ 
meters. Elevation: Cap on pipe, 547.33; bolt in tile, 543.30. 

•4'- Tile and pipe in clearing on Barkis Island (346), about one-fourth mile at»^^^^ 
foot of island, 25 meters from bank of river, 70 meters from bank of Illinois Slova^*^' 
to 12-inch soft maple, 168^, 14 meters; to 24-inch cottonwood, 35^^, 19.7 meters f ^ 
15-inch ash, 226^. 19 meters; to 10- inch soft maple, 130^, 7.8 meters. Elevati^^^- 
Cap on pipe, 546.61 ; bolt in tile, 542.59. 

^^ Tile and pipe on right bank, 40 meters from river bank and 400 meters alK^*^® 
foot of Barkis Island ; a wagon road is 18 meters west of stone ; to 18-inch ^ott^^' 
wood, 29°, 5.4 meters; to 30-inch elm, 319^^, 21.6 meters; to 15-inch locust, 2^29, l^^vl 
meters; a 48-inoh sycamore, 5 meters from bank, is nearly in line with the B. M. s: 
elm tree; sycamore not blazed. Elevation: Cap on pipe, 548.90; bolt in tile, 544.6 

T. B. M. 20, L. B. Wire nail in root of 12-inch leaning willow; 200 meters belc^ 
stone line 138. Elevation, 545.12. 

Stone line 138, — About 7 miles below Muscatine, Iowa; across middle of first toi 
head below Blanchard Island. 
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^V Tile and pipe 1,149.5 meters back of B. M. ^f a, on Innd of C. R. Woodward, 

^ meters south of east and west road. It is in low ground on prairie; a small lake 

iB 40 meters east of B. M. A cultivated piece of ground whicb rises about 5 feet 

^igber than the prairie is about 50 meters south. B. M. is also midway between two 

old wftgon roads that join 15 meters south. Elevation: Cap on pipe, 543.55; bolt in 

tile. m57. 

^i^ Tile and pipe on Illinois shore, 160 meters above C. R. Woodward's north fence 
>uid about 500 meters above foot of slim towhead below lower end of Blanchard 
laland; 25 meters from cbutoj to 36iuch elm, 252'^, 23.3 meters; to 15-inch soft 
maple, 23"^, 5.8 meters; to 36-inch elm, 150^, 8 meters. Elevation: Cap on pipe, 
547.i)8; bolt in tile, 543.98. 

^^ Tile and pipe 30 meters from river bank, on Muscatine Island; 1 meter west of 
£. fieatty's front yard fence; to 15-inch cofi'ee-bean tree, 200^, 4 meters; to 24-inch 
honey locnst, 80^, 6 meters; to northeast corner Beatty's house, 94"^, 30 meters. 
Elevation: Cap on pipe, 555.92; bolt in tile, 551.90. 

T. fi. M. 16, R. B., IS nail in root of 6-inch sycamore stamp, about 2,400 meters 
ftboTe stone line 138. Elevation, 548.57. 

T. fi. M. 18, R. B., is nail in root of 10-inch cottonwood tree, in edge of willows, 




elevation, 
100 
meters west of house, 2 meters west of road. T. B. M. is in root of same tree; ele- 
ction T. B. M., 549.36; abont 1^ miles above stone line 138. 

T. B.M.23. Nail in fork of double willow, on top of bank, on L. B. of Blanchard 
Slough, 25 meters north of large oak, 100 meters north of large slough, about 2 miles 
»bove stone line 138. Elevation, 550.19. 

T. B.M.24. Wire nail in stump of 20-inch maple, 20 meters back from bank, abont 
^ meters below house and stone line 139. Elevation, 549.35. 

Stone line 139, — About 3^ miles below Muscatine, Iowa. -'-^ Tile and pipe in open 
9^ty 100 meters below month of Copperas Creek, 30 meters back of narrow island. 
3|^ meters above fence corner, 4 meters east of wagon road; line crosses small island 
*^ut 80 meters below dwelling house on main bank of river; to 14-inch burr oak, 
1«>^ J 11.2 meters ; to 40-inch double cottonwood, 215", 21 meters; to 36-inch elm, 315'-^, 
^•d meters. Elevation: Cap on pipe. 550.63; bolt in tile, 546.62. 

-L|.s 'ywq and pipe on Blanchard Island, 1 mile below head of ridge, 100 meters from 
f^^^r, 60 meters from slough on the west, and 25 meters from small slough on east; 
^ lO-inch linn tree, 280^, 11 meters; to 10-inch hackberry, 48°, 7 meters; to 26-inch 
**na, 141^, 20 meters. Elevation : Cap on pipe, 552.62; bolt in tile, 548.61. 

§^ Tile and pipe on property of D. Freeman, at intersection of two wire fences, one 
^orth and south, the other east and west, 170 meters north of east and west road ; 
*^*o loQo trees, a cottonwood and a birch, stand south of B. M. ; to sonth line of sec- 
tion 22,182 meters south; to levee, 156 meters east; to 4-inch birch tree, 343^, 6 
!A«t«r8; to 8- inch cottonwood, 352^, 37 meters. Elevation: Cap on pipe, 550.60; bolt 
»«* tile, 546.57. 

^^ Tile and pipe on Muscatine Island, along east and west hedge, on property 
^^^onging to R. F. Parmelee ; to center southeast i, section 21, along nedge, 90^, 12.5 
^neters. Elevation: Cap on pipe, 558.15; bolt in tile, 554.18. 

T. B. M.25. L. B., in fork of double elm 9 and 18 inches, about 8 inches above 
p^tiDd, 60O meters above head of Blanchard Island, 10 meters back from top of bank. 
*ileyation, 549.08. 

Hiffh- water mark of 1892 is paint mark on down-river pier of first couple of tubn- 
*^ piers from Illinois side of Muscatine wagon bridge; high- water mark is upper 

JS^ of paint mark. Elevation, 555.62. 
. ^- B. M. 19, R. B., is nail in root of 10-inch cottonwood tree, standing about 10 meters 
^ irotit of levee and directly in front of dwelling, about 300 meters below head oi 
Waochard Island. Elevation, 548.44. 

Q.'^^gb-water mark of 1888 is marked by railroad spike in side of tree in front of Mr. 
Jr* ^<tiith's dwelling, about 2^ miles below Muscatine. High water of 1892 is marked 
^'y^ire nail in side of same tree (30-inch elm). Elevation : 1888, 553.40 ; 1892, 554.07. 
^I>^^b-water marks on 6-inch oak tree at top of bank, on river side of road, in front 
or- B. Barrow's dwelling, 2| miles below Muscatine, one-fourth mile above Mr. 

Tjf^'8 place. Elevation: 1888, 553.66; 1892, 554.27. 
ha i??^ waters of 1870, 1880, and 1881 are marked by the top of posts set at top of 
f^*^ in front of Mr. H. Hazelton's dwelling, about 2 miles below Muscatine and one- 
*»urth mile above Barrow's place. Elevation : 1870, 553.27 ; 1880, 553.55 ; 1881, 553.67. 
1^^- ^. M. 20, R. B., is nail in root of 16-inch maple at foot of willows, opposite 
t^?^*" end of island, that ^^Q is on; tree directly in front of dwelling. Elevation, 

T, B. M. 21, R. B. Nail in elbow of short, 6-inch maple, about 18 inches from 
K^^nd; 200 meters below Hershey's sawmill. Elevation, 549.54. 
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Stone line 140. — In lower part of Muscatine, Iowa. 

-fo Tileand pipe, opposite lower Muscatine lumber yards, on ridge between two 
slonghs ; 7 meters west of one slough and 12 meters east of another slough, 100 meters 
above their junction: 530 meters Arom the river bank; 486 meters from B. M. ^^; to 
24-inch pin oak, 138<^, 5.8 meters: to 10-inch ash, 198^, 6.6 meters; to 36-inch four 
pronged ash, 355^, 7.2 meters. Elevation : Cap on pipe, 549.20; oolt in tile, 545.17. 

H^ Tile and pipe on left bank on ridge, back of hollow, 50 meters from river 
bank, 70 meters below mouth of slough back of island; opposite Muscatine, Iowa; 
about 1 mile below Muscatine Bridge; to 8-inch walnut, 168^, 2 meters; to 14-inch 
burr oak, 184^. 11.2 meters; to 18-inch elm, 64^, 5.3 meters; to 8-inch walnut, 275^, 
3.2 meters. Elevation : Cap on pipe, 555.44; bolt in tile, 551.48. 

-^1° Tile and pipe on towhead opposite lower part of Muscatine, Iowa; 200 meters 
below head of towhead: 50 meters from west bank aud 150 meters from ei^t bank; 
to 10-inch willow, 145^, 30.5 meters ; to 8-inch maple, 68^, 27 meters ; to 8-inch maple, 
220^, 49 meters. Elevation : Cap on pipe, 548.77; bolt in- tile, 544.77. 

^^ Tile and pipe in southern part of Muscatine, Iowa, north of lumber yards; it 
is on a side hill, in meadow belonging to Weltz, along a north and south fence, 58 
meters north of Bowling Green road ; to 10-inch oak, 26(P, 7 meters ; to 10-inch oak, 
139^, 1.3 meters: to 8-inch oak. 326^. 8.3 meters. Elevation: Cap on pipe, 655.64: 
bolt in tile, 651.61. 

T. B. M. 23, R. B., is railroad spike in switch block, about 100 meters below Oatmeal 
Company's warehouse. Elevation, 560.67. 

Rod held directly over letter H. High-water mark of 1881 is cut on east side of 
waterworks building, in top of stone foundation. Elevation, 554.80. 

B. M. 44. McKenzie is top of southeast comer stone bed of pump cylinder of 
waterworks. Elevation, 555.51. 

16-foot mark in well is cut in brick wall of cistern, which is connected with river 
by 20-inch pipe. Elevation, 16-foot mark, 553.50. 

Rod held on 15-foot mark of gauge of waterworks section reads from 5 to 16 feet; 
is nailed to 12 by 12 foot pier, 15 meters below warehouse ; gauge section is a 4 by 
4 inch scantling, 15-foot mark on gauge. Elevation, 552.93. 

Rail elevation taken on a line with northeast cud of Muscatine depot; depot on 
north side of track; base of rail, 558.29; top of rail outside track most distant from 
depot, 558.64 ; top of rail inside rail of inside track, 558.73. Top of water table of 
depot southeflst corner, about 8 inches above platform. Elevation, 559.19. 

B. M. (of city engineer) is top of northeast comer of west abutment of Front 

Street Wagon Bridge, about 60 metera northeast of depot. Elevation, referred to 
city datum and as given by city engineer, 300.37. Elevation, 556.47, Memphis 
datum. 

Gauge cut in Iowa side second pier of bridge. It is on southwest comer of second 
pier, reads from 5.4 to 18.4 feet. Elevation : High water of 1892, 555.95; high- water 
mark reads on gauge 18.4 feet. 

City B. M. is top of southeast comer of east pier on north side of railroad track, 
Muscatine Hish Bridge. Referred to city datum and as determined by city engineer. 
Elevation, 302.74; elevation by Memphis datum, 558.79. 

1892 high-water mark on lower pier of third pair of tubular piers from Illinois 
side of Muscatine wagon bridge. Elevation, 555.71. 

1892 high-water mark on downstream side of Ulinois end of wagon bridge, on 
small house or tollgate. Elevation, 555.36. 

Stone line 141, — ^About 1^ miles above Muscatine Bridge; 100 meters below foot of 
Island No 332. 

^^ Tile and pipe in timber 80 meters from river bank, on left bank, about one- 
fourth mile below head of Island No. 334; to 15-inch ash, 115^, 7.3 meters; to 15- 
inch burr oak, 46^, 5.5 meters; to 15-inch burr oak, 271^, 9 meters. Elevation: Cap 
on pipe, 553.64; bolt in tile, 549.59. 

^1^ Tile and pipe one-half meter north of south right-of-way fence of Chicago, 
Rock Island and Pacific Railroad; 192 meters west of Bridge No. 93; 18 meters west 
of switch where siding runs to tile factory; 14.5 meters south of railroad track. 
Elevation : Cap on pipe, 553.35 ; bolt in tile, 549.32. 

^{^ Tile and pipe 1 meter north of hedge fence, along wagon road, on property of 
Capt. John W. Anderson, and 1 meter east of east line of John Berry's property ; to 
12-1 nch wild cherry tree, 34^, 3 meters. Elevation: Cap on pipe, 606.52; bolt in 
tile, 602.43. 

T. B. M. 29, L. B. Wire nail in body of leaning willow, 24 inches in diameter, 
about 18 inches above ground ; 30 meters from top of bank ; 1^ miles above atone 
line 141. Tree is double. Elevation, 549.74. 

T. B. M. 30, L. B. Wire nail in root of 4-foot forked elm; two 8-inch forks near 
the ground; on top of bank and 200 meters above dike. Elevation, 549.90. One 
mile below stone line 142. 
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'f.B.M.31, L. B. Wire nail in root of 6-inch re<l haw, 4 meters from top of bank; 
^Pcwiie foot of island; 100 meters below stone line 142. Eleyation, 551.91. 
^/'.B.M.25, R. B., is nail in root of 8-inch willow, about 1,000 meters above H^. 
*'Watioii, 548.10. 

. ^. fi. M. 26, R. B., is nail in root of 3Q-inch Cottonwood; nail about 3 feet from 
,^y of tree; tree is in open spot at top of bank, about 2, 000 meters above stone 
'»^e 141. Elevation, 549.fe. 

T. 6. M. 27, R. B., is highest point of south end of large bowlder, 10 meters in front 
^* timber line; in front of house and opposite clearing on island, about 800 meters 
•kore T. B. M. 26. Elevation, 545.63. 

T. B. M. 28, R. B., is point on southeast corner of lower stone of west abutment 
^^ Bridge No. 78, on Chicago, Rock Island and Pacific Railroad, at stone line 142. 
*ieration, 650.95. 
St<?nm line Ug.^lOO meters below foot of Island No. 331. 

^P Tile and pipe on left bank, on line of north and south fence, one-fourth mile 
■oDtli of river, opposite foot of island No. 331, on land of N. D. Ricket; at foot of 
pia/r, SO meters above fence comer; tree 25 inches in diameter, 40^, 4.5 meters. 
-KJeva^ion: Cap on pipe, 574.60; bolt in tile, 570.59. 

'^I^ Tile and pipe on property of Mrs. McDonald, 4^ miles above Muscatine, 30 
iD^ters below small creek crossed by Railroad Bridge 78, and 660 meters above Welland 
Creek ; 5 meters east of southeast corner of house, 1 meter east of large apple tree. 
Elovntion: Cap on pipe, 580.12; bolt in tile, 576.08. 

T. R. M. 32, L. B. wire nail on root of 24-inch cottonwood, 25 meters back from 
t^P of bank, three- fourths mile above stone line 142, 40 met«rs above mouth of small 
^''^^ky 400 meters below dam, on wagon road. Elevation, 549.18. 

'^- IB. M. 33, L. B. Wire nail in root of forked leaning 12-inch willow, about one- 
bjlf^ixiile below Fairport, 10 meters below wire fence, opposite house. Elevation, 

.^- fi. M. 30, R. B., is nail in root of 8-inch cottonwood, at top of river bank, oppo- 
site point of bar. at head of Geneva Island. Elevation, 553.57. 

^a«e of rail taken on a line with east end of depot at Fairport, Iowa; south rail 
t>«are«t depot. Top of rail, 568.71 ; base of rail, 568.35. 

T. H. M. 31 is nail in root of 30-inch sycamore on east side of tree. Tree standing 

at foot of North and South street,- in Fairport, Iowa. This is the farthest street 

^ftt. A 5- foot elm stands about 40 meters up the river. Elevation, 552. 

T. 3. M. 32 is highest point on north end of small bowlder that rises about one-half 

foot above surface of ground, in front of upper end of willows, and about 50 meters 

below stone line 143. Elevation, 545.55. 

High-water mark of 1892 is a spike driven in east side of 16-inch sycamore stand- 
ing in front of J. Mackemer's grocery store. Elevation, 560.28. 

High-water mark of 1892 and 1888 is marked on 4-foot elm, 40 meters east of foot 
of street. Farthest street east in Fairport, Iowa. Just above T. B. M. 31. 1888 
mark is chopi>ed place in northwest side of tree. Elevation, 559.16. 1892 mark is 
jnarked by spike in west side of tree. Elevation, 560.39. 
Stone line 14S, — One-fourth mile above Fairport, Iowa. 

H' Tile and pipe on Illinois bank, about one-fourth mile back from river bank, 1 
foeter south of rail fence at foot of bluffs, along wagon road; B. M. is 250 meters 
west of small gully, about 700 meters west of Mr. Martin's house on land of Thomas 
Cole; to 8-inch black walnut, 310^, 17.4 metei-s: to 10-inch white oak, 324^, 20 meters; 
to 12-inch white oak, 55^, 43 meters. Elevation: Cap on pipe, 599.50; bolt in tile, 
5^.54. 

^^ Tile and pipe 1 meter north of south fence of Muscatine and Davenport wagon 
road, about one-fourth mile above Fairport^ Iowa; 295 meters east of east line of 
street, which is the eastern boundary of Fairport; to 10-inch white oak, 198^, 23.5 
meters; to 10-inch black walnut, 90^, 30 meters. Elevation: Cap on pipe, 6(]^.15; 
bolt in tile, 599.13. 

T. B. M. 34, L. B. Wire nail in root on river side of 24-inch triple-pronged willow ; 
500 meters aoove Island 328 ; 400 meters below large sand bar ; 2 meters from top of 
bank and 10 meters from w^agon road. Elevation, 551.31. 

T. B. M. 33, R. B., is nail in root of 10-inch walnut tree about 75 meters west of B. 
M. -^1^ ; 3 meters inside of fence ; 8 meters from road ; tree leans slightly. Elevation, 
611.54. 

T. B. M. 34, R. B., is nail in root of 30-inch cottonwood tree, 1 mile above Fairport, 
Iowa. Elevation, 549.88. 

T. B. M. 35 is highest point of large round bowlder, 400 meters below stone line 
144, 8 meters in fh>nt of willows and opposite lower end of small island. Elevation, 
549.37. 

Siane Hue, 144. — ^About S| miles above Fairport, Iowa, near center of Island No. 326. 

J-f* Tile and pipe on property of D. Hayes; on or very close to section line 

between sections 27 and 28, township 17, range 4 west; on bench at foot of bluffs; 
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140 meters back from Andalosia Slongb; to lO-inch slippery elm treoj 78^ 90^, 4 
meters; to 12-inch oak, 4^, 20 meters. Elevation: Cap on pipe, 618.40; bolt in til 
614.34. 

-^i^ Tile and pipe on north side of Island No. 325, opposite a wagon road oomii 
down the blnff on Iowa side and about 400 meters below Island No. 326; 25 mete 
from bank of river; to 18-inch maple, 86"^, 8.3 meters; to 15inch maple, 216^, 4 
meters; to 15-inch maple, 6.2 meters. Elevation: Cap on pipe, 5fi6.19; bolt in til 
652.24. 

-^1^ Tile and pipe on property of J. B. Barr, one-half meter west of section Ik 
between section 21 and 2i2, about 150 meters from railroad track, on sidehill at ecB 
of timber, 10.7 meters south of intersection of north and south section line, a. 
south line of J. C. Fitchner; to 18-inch white oak, 75^, 5.6 meters; to 18-inch wh^ 
oak, 264^, 7.9 meters; to 10-inch hickory, 154^, 9.5 meters. Elevation : Cap on pi— 
641.65 ; bolt in tile, 637.64. 

T. B. M. 36, R. B., is nail in root of 24-inch elm on river side; elm tree 2 me^ 
above stone line 144, between wagon road and river. Elevation, 552.99. 

T. B. M. 87, R. B., is highest point of a rectangular rock in front of P. B. M. 
This bowlder has ringbolt fastened in it. Elevation, 546.47. 

P. B. M. 35 on bridge No. 52, Chicago, Rock Island and Pacific Railway. Elevati^ 
571.56. ( See Report of 1883, p. 140. ) 

T. B. M. 38, R. B. Nail in root of 30-inch elm tree, standing at top of bank ^ 
imeters above stone line 145. Elevation, 555.12. 

T. B. M. 36, L. B. Wire nail in root of 20-inch twin cottonwood, about 1 eh 
above stone line 144, 300 meters above a house. Elevation, 552.80. 

T. B. M. 37, L. B. Wire nail in root, on river side of double-elbowed maple, 12 a 
8 inches, just opposite slough between Islands 328 and 325, about 800 meters b& 1 
stone line 145; 50 meters above cabin. Elevation, 552.60. 

SUme line 145, — ^At Montjielier, Iowa. 

^t^ Tile and pipe on bench, about one-fourth mile above slough between Isla^ 
324 and 325; on cleared grassy spot at edee of timber; 90 meters back of wi^.. 
road; 100 meters back of Andalusia Slough; to 18-inch oak, 76^ 30', 15 meters 
10-inch oak, 330^ 30', 9 meters j to 10-inch box elder, 190^ 30', 33.5 meters. El^ 
tion : Cap on pil>e, 638.16; bolt in tile, 634.13. 

^^ Tile and pipe in Montpelier, Iowa; on street running north from depot; oy: 
site and in line with south side of schoolhoiise, one-half meter eiast of wire f»^ 
on west side of street: to southwest comer of schoolhouse, 263^ 30', 22 meters. 13 
vation : Can on pipe, 611.68; bolt in tile, 607.65. 

T. B. M. 38, L. B. Wire nail in root of 9-inch birch, about 1 mile above stone 
145: 115 meters below corner of fence, on top of bank, 50 meters above small 
gully. Elevation, 553.49. 

High- water marks are on 18-inch cottonwood on place of Robert Johnson on I> ^ 
about 120 meters northeast of house, 3 meters from top of bank, and near com^s 
fence. Elevation: 1881,562.52; 1892,563.68. _ 

Base of rail taken on line of east end of depot, north rail, Montpelier, Iowa. — 
vation : Base of rail, 569.44 ; top of rail, 569.80. 

T. B. M. 39, is point of bowlder halfway between shore and edge of willows,^ 
meters above wire fence and one-half mile above Montpelier, Iowa. Elevation, 54^3 

T. B. M. 40, R. B., is nail in root of 30-inch cottonwood, 30 meters back from ^^^ 
side and 1^ miles above Montpelier. Elevation, 551.84. 

High water of 1892 marked by spike driven in east abutment of Chicago, B^ 
Island and Pacific Railwav Bridge No. 45. Elevation, 562.06. 

T. B. M. 41, R. B. Nail m root of 30-inch elm. In front of gate at intersecti 
of wire fences, and 2 miles above Montpelier. Elevation, 553.45. 

T. B. M. 42. R. B., is nail in root of 18-inch birch, 6 meters from wagon road, 
meters from rence, in front of southeast comer of yard (farm house). House is ja- 
east of strip of timber running at right angles to river; 1 mile below stone line 14$ 
Elevation, 557.85. 

T. B. M. 43, R. B., is nail in root on northeast side of 20-inoh elm, standing li 
meters from railroad track toward river and on stone line 146. Elevation, 559. 

Stone line 146. — Three-fourths mile below Buffalo, Iowa. 

^^ Tile and pipe one-fourth mile from river, one-half mile below Andalnsia, lU. 
in Rock Island wagon road ; 1 meter north of south fence, on land of Ellen Boney ; 10 
meters west of Edgington road. Elevation : Cap on pipe, 593.02 ; bolt in tile, 589. 

•^P Tile and pipe on property of W. L. Clark, 1 meter south and 2 meters east < 
center of southeast quarter of section 21 ; 400 meters from river, 250 below creel 
and 1,450 meters below depot, Buffalo, Iowa ; to 3-inch haw tree (not biased), 202 
8.2 meters. Elevation: Cap on pipe, 624.37; bolt in tile, 620.37. 

The abutment on which P. B. M. 35 A is located is 21 meters east of east abn 
ment of bridge No. 45, as at present located. The bridge has been changed since ; 
B. M. ^ A was put in and is now about 30 meters west of old position. Elevatio 
564.04. (Report of 1883.) 
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Base of rail taken on line with eaat end of depot, north rail, Buffalo, Iowa, Chi- 
«airo, Rock Island and Pacific Railway. Elevation : Top of rail, 567.14 ; base of rail, 
50.77. 

T. B. M. 44, B. B., is nail in south side, in root of 30 inch elm tree standing at 
top of banlE ; 50 meters in front of rail fence ; along top of bank is wagon road ; about 
1 mile above Buffalo, Iowa. Elevation, 555.75. 

T. fi. M. 45, R. B., is nail in root of 30- inch elm, on east side, near top of bank, 
100 meters below stone line 147. Tree is leaning. Elevation, 556.79. 

T. B. M. 41, L. B., on bowlder. About 1 mile above stone line 146, bowlder egg- 
shaped, projects about 1 foot above ground, and has dark cap and ring. Elevation, 
547.92. 
Stone lime 147, — One-fourth mile above Linwood (Iowa) Hotel. 
-4^ Tile and pipe on Illinois shore, 1 meter north of south fence on Milan and 
Andalusia wagon road, about 350 meters east of A. H. Mosher's house; 34 meters 
west of north and south line which runs through center of northeast quarter of 
section 25; to 6-inch burr oak, 161<^, 6 meters; to 15- inch walnut, 85° 30', 48 meters. 
Elevation: Cap on pipe, 605.12; bolt in tile, 601.11. 

'4^ Tile and pipe 1 meter east of west fence of road on section line dividing sec- 
tions 23 and 24 ; 2 meters north of north fence on Davenport road ; about one-fourth 
mile above hotel at Linwood, Iowa ; 20 meters from river bank ; to 20-inch burr oak, 
^^96*^, 34.3 meters. Elevation : Cap on pipe, 569.71 ; bolt in tile, 565.70. 

T. B. M. 42, JL. B. In body of 9-inch leaning willow, three-fourths mile above 
f^ne line 147, on edge of bridle path, 20 meters above foot of large snag; nail 2 
inches above ground. Elevation, 553.60. 

T. B. M. 43, L. B. Wire nail in root on 10-inch birch, 1 mile below stone line 148; 
^poaite head of Horse Island; just below a rocky point, on river side of tree. 
Elevation, 558.89. 

T. B. M. 46, R. B., is nail in root of 8-inch willow, in edge of willows; 200 meters 
below head of Island ; 1^ miles above stone line 147. Elevation, 554.64. 

1"' B. M. 47, R. B., is nail in north side of 12-inch haw tree, in root; tree near a very 
i^e bowlder, 1 mile below 4^ Elevation, 559.81. 

^<Mie line 148, — Three miles below Davenport, Iowa ; about one-half mile below 
Credit Island. 

H Tile and pipe on island formed by Rock River, opposite Rockingham, Iowa. In 
^in strove, 60 meters from river bank, 300 meters below John Albright's field; to 
^inoh hackberry, 238^, 15 meters; to 24-inch oak, 344^, 11 meters; to 36-inch elm, 
Jx^» 25.5 metres; to 30-inch elm, 62° 30^, 19.5 metres. Elevation: Cap on pipe, 
«1.89 : bolt in tile, 557.87. 

H* Tile and pipe at Rockingham, Iowa, 15 meters from river, one-half meter east 
of fence on Davenport wagon road; 136 meters northeast of Homann's south line 
^^d 380 meters below wagon road running west; to 10-inch maple, 208°, 4 meters; 




^ - district No. 1, 229°, 35.5 meters ; to 18-inch black oak tree, 112°, 15.7 meters ; to 
^p-iQcli walnut, 330°. 24.1 meters; to 12-inch locust, 353°, 7.5 meters. Elevation: 
^ap on pipe, 626.86; bolt in tile, 622.96. 

. ^- ^. M. 48, R. B., is nail in- root on east side of 18-inch poplar tree. Tree is one 
^rtli.^0t east in a row of six; in f^ont of a residence on which is a sign '^Farmers' 

n^^^' ' at end of lane, about 800 meters above ^|^. Elevation, 563.30. 
. ^^^h water of 1880-1892, by knife cut in southeast comer of Farmers' Home 
DQi]^;X^^ on framework above foundation. Elevation: 1880, 562.91: 1888,563.24; 
^«?, S64.51. 

X ^L^. M. 49, R. B., is nail in fork of small 6-inch willow directly opposite head of 
^^ca^ad in slongh, behind Credit Island, one-half mile below Credit Island. Ele- 
'«f«>5, 654.28. * 

J^i, -u. M. 50, R. B., is nail in root of 30-inch elm on southeast side of tree standing 
^.^^^^ce line, 100 meters from river, on a line with upper end of Credit Island and 
cniis^^^yg of sawmill in Rock Island, 100 meters above one house and 25 meters 
**]p "^^ another. Elevation, 665.47. 

^^ ^. M. 44, L. B. Wire nail in body of 10-inch leaning willow tree, 11 meters from 
«^P ^f bank, 3 meters west of foot path on west side of Rock River, 400 meters 
iiO^*«^weBt of Hood gate; tree is blazed. Elevation, 556.45. 
^* ^. Canal is top of northeast corner of east wall of Hennepin Canal lock, at 

mOUtb of Rock River, 2 miles below Rock Island, 111. B. M. is not marked. Ele- 

t^^^on, 563.88. 



^ 
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Tablk No. 10. — Lomeat gauge readings, MisMaippi Biver, 1894. 

ST. LOUIS TO FORT JACKSON. 



Station. 



StLoaia. 



Graya Point. 



Cairo 

Belmont 

New Madrid 

Cottonwood Point 

Fulton 

Memphis 

Mhoon Landing 

Hriena 

Sunflower Landing 

Month of White River. 

Arkaneas City 

Greenville 

Lake Providence 

■YiokBharg 

St. Joseph 

Natohes 



Red River Landing. 

Bayoa Sara 

Baton Rouge 

Plaqoemine 

Donaldson ville 

CoUeee Point....... 

CarroUton 

Fort Jackson 



Lowest gauge reading. 



Date. 



Feb.3 

Dec. 29 

Feb.8-« 

Dec. 20 

Nov. 8 

do 

Nov. 2 

Nov. a-7 

Nov. 5-7 

Nov. 6-8 

Nov. 6-10.... 

Nov. 8 

Nov. 6-8 

Nov. 7-8 

Nov. 8 

Nov. 8-9 

Nov. 9, 11-12. 

Nov. 11-14... 

Nov. 10-18... 

do 



Nov. 12... . 
Nov. 11-14. 
Nov. 14.... 

do 

Nov. 11.... 
Nov. 14.... 
Nov. 15.... 
Nov. 12, 14. 



Read- 
ing. 



Feet. 

0.20 

1.00 

8.70 

6.10 

2.88 

0.78 

1.00 

—0.75 

1.64 

—1.40 

—7.20 

—2.23 

—0.40 

2.65 

-2.3 

—1.1 

—4.25 

-5.26 

—7.70 

LOO 

— 0.25 
1.2 
0.45 

— 1.00 
1.00 

— 0.05 

— 0.05 
0.3 



Correc- 
tion for 

error 

found in 

gauge. 



Feet. 



0.000 
—0.067 
+0.008 
+0.074 
—0.70 
+0.169 



—0.038 



+0.069 



—0.059 
+0.087 



—0.06 
-0.036 
LOO 



— 3.933 
'+6.660 



+0.042 

***6.*66 



Corrected 
reading. 



Elevation 

of low 

water 

above 

Cairo 

datum. 




Date of 
inspec- 
tion. 



Appendix 5. 

RRPORT OF CAFT. GRAHAM D. FITCH, CORPS OF ENGINEERS, UPON OPXRATIONl 

THE FIRST AND SECOND DISTRICTS. 



XN 



in 

n 



United States Engineer Office, 

Memphis, Tenn,, June 1, 189^^ 

Colonel: Ihavetfae honor to submit tbe following report of operations in 
first and second districts for the year ending May 31, 1895. These districts wer 
charffe of Capt. S. W. Boessler, Corps of Engineers, until January 7, 189Q>t ^^^ -^ 
wbicn dat« 1 relieved him and assumed charge by virtue of paragraph 2, Spe^^^^ 
Orders, No. 295, Headquarters of the Army, Adjutant-General's Office, Decenk- ■'^ 
17, 1894. 

FIRST district (CAIRO TO FOOT OF ISLAND No. 40, 220 MILES). 

Columbus, Ky, {21 miles helow Cairo), — Tbe work of improvement at this point c^^V ^ 
sists of five spur dikes of brush and stone, built in 1889 and 1890 to protect a P^^^^^^^d 
of the bank along the city front which was threatening to cave. The unprotec^^^ 
intervals of bank between the fioor mats of tbe spurs have caved slightly during ^^ 

Sast few years, without, however, seriously threatening the stability of the sp' 
o further work is at present required. 
Hiclnnan^ Ey. (JS6 miles heloic Cairo), — A continuous mattress of brash and 

930 feet long was placed in 1889 to stop the caving of the bank in front of the to' 

In 1892 the protection above low water was strengthened by placing upon it a 1< ^^ -^o 
of riprap stone 10 inches thick, and was extendea downstream by a new mattres^^^e 
cover a pocket which had been scoured out below the end mat. At the close of .^^d 
last fiscal year there remained an unexpended balance of $41,031.55. The river ^^ 
harbor act of July 17, 1894, required the expenditure of this balance. Worlc 
begun September 17, 1894. The underlying brush of the 1889 revetment, l^^ 
entirely decayed, was repaired with a lO-mch layer of riprap ; the revetment ^^j^mg 
extended downstream by a mattress 630 feet long and 250 feet wide ; the project^^;;^^ 
olay points were graded, and the bank for 630 feet below the work of 1889 was p^'^ 
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from low-water line to the top of the bank with a layer of riprap 12 inches in thick- 
oeas. The work was completed November 3, 1894, except the paving near the top 
of the bank, which was done between January 21 and February 2, 189p, after the 
n>er had risen to the 30-foot staee. Further details are given in the accompanying 
tvport of Assistant Engineer William Gerig. No further work is at present deemed 
oaeessary. 

yew Madrid, Mo, (71 miles below Cairo). — In July and August, 1893, the bank 
opposite the upstream portion of the town was revetted. The revetment consisted 
of A fascine mattress, 900 feet long and 250 feet wide, of auxiliary mattresses, and of 
Ashore paving extending from the water line to the level of the 27-foot stage. The 
fiver and harl>or act of July 17, 1894, containisd a special appropriation of $20,000 
for continuing this improvement. Work was begun on October 10, 1894, the project 
being to extend the existing revetment as far downstream as the funds would per- 
'Dit. One fascine mattress of the type fully described in previous reports was con- 
Btrncted. It was 725 feet long and 250 feet wide, and overlapped the first mattress by 
Aboat 25 feet. One narrow connecting mattress was also necessary. The bank had 
< fiTOod slope and no hydraulic grading was necessary. It was dressed by hand pre- 
paratory to paving. The average thickness of the paving was 12 inches (4 inches of 
^'^Ub and 8 inches of riprap) and it extended from the low-water line to about the 
3l^foot stage. The length of bank paved was 700 feet. The cost of the work was as 
foUo^vs : 

fii'w-er mattress, 725 linear feet, 1,812.5 squares $11, 479. 15 

Coixnecting mattress, 88 squares 791. 87 

Pa^v-ing 700 linear feet, 80,766 squares 6,179.02 

Ss^I^enaed, preparing plant and for property 1, 549. 96 

Total 20,000.00 

^U-rther details are given in the accompanying report of Assistant Engineer Wil- 
l«nxi Gerig. 

I^ i« proposed to extend this work downstream far enough to protect the whole 
^^^^n of New Madrid against further encroachments by the river as soon as funds 
la All liave been appropriated by Congress. 

-^Jtifm Point Reach {147-186 milee hehw Cairo), — Under this title works of improve- 
nept liave been executed at various localities between Daniels Point and Craighead 
Point, Arkansas, a distance by river of about 20 miles. They are fully described in 
P*^^ioas reports. 

^iixHng the year ending May 31, 1895, the improvement of the reach has been con- 

*>uti«<l by the completion of the Ash port Bend revetment, by the completion of the 

^'jU^arton Towhead revetment, and bv the repairing of the dam in Gold Dust Chute. 

. ^*lie delivery of stone was begun in July, 1894. A formal contract was entered 

^^^ v^ith Messrs. J. S. McTighe &> Co. for delivering 34,900 cubic yards of riprap 

A^o. 8,700 cubic yards of spsdls on barges at Plum Point Reach at the following- 

'^^^^d prices : For stone unloaded by the contractor, $1.67 per cubic yard for riprap 

^^ #1.45 per cubic yard for spalls; for stone unloaded by the Government, $1.47 

P|^*' onbio yard for riprap and $1.25 per cubic yard 'for spalls. Under the above con- 

^^^^ 28,5^ cubic yards of riprap and 3,770 cubic yards of spalls were delivered, the 

^**'Qtne low water and several accidents to towing steamers and barges having 

•J.'^oosly interfered with the delivery. An additional supply of 6,596 cubic yiurds 

|J .*'iprap and 988 cubic yards of si)alls was obtained by open -market purchase. Of 

]^^^ c|aantity 1,119 cubic yards riprap were delivered at Plum Point on owners' 

^^S^s at a cost of $1.70 per cubic yard, and the remainder was loaded at the 

^|r^**iies on Government barges at an average cost of 42^ cents per cubic yard for 

i^*^*^p and 42| cents per cubic yard for spalls, the towing being done by the Govem- 

l^^^^^ntracts were also entered into with Messrs. Hunter &, Frey for brush at $1.07 
^5^ Oordand for poles at $1.50 per cord delivered on Government barges. 
1^^ ^^^ other materials, such as wire, wire strand, rope, etc., obtained under contract, 
^^^^l)8tract of proposals herewith. 

i,^^^^etment, Aekport Bend. — This revetment was begun in 1882 and resumed in 1891 
*^^^« upper limit of caving, and was extended downstream 14,920 feet during the 
K^^*^ 1^1, 1892, and 1893, leaving 1,380 feet of bank at the lower end of the bend 
i^^^l^^tected. The revetment was completed in 1894. Two river mats were con- 
i^^^^ctted, one 1,085 feet and the other 294 feet long, each 260 feet wide. The mats 
;>^'^^ of the fascine type. Mat construction was begun October 2 and completed 
n^*^>\>er 27. The bank was graded to a slope of 3 on 1 from the zero line up to the 
i^^^^Mbhird stage. Paving on a 4-inch spall foundation was carried up to the 17-foot 
^^i<^. The work was finally completed on December 19. Further details are given 
u^ ^tie accompanying report of Assistant Engineer Aug. J. Nolty. No further work 
^^nf idejed iiec^osar^ here under present copditions of r^ver and ban)^. 



3758 REPORT OF THE CHIEF OF EKQINEBR8, U. 8. ARMT. 

Reveimeni, Bullerton Towhead. — Tbe original revetment here, bnilt in 1882^-1884, wis 
lOyOOO feet long. An outlying sand bar protecting it was washed away in 1892, sod 
in 1893 the revetment was breached in many places. As, in addition, the mattrans 
were bat 100 feet wide, it was decided to renew the entire revetment. In 1893, by 
the placing of four mattresses, each ^0 feet wide, 4,080 feet of new revetment ▼as 
constructed. During the past season the new revetment was continued downsinam 
by the odnstruction of five river mats and fourteen connecting mats, all of tbe fu- 
cine type. The river mats were all 260 feet wide, and were of the following lengths: 
1,015, 966, 1,016, 978, and 1,354 feet. The bank was graded to a slope of 3 on 1 from 
the zero line up to the 20-foot stage and then paved. Work was begnn September 
27, 1894, and completed January 30, 1895. Further details are given in.the sccon- 
panying report or Assistant Engineer Ang. J. Nolty. No further work is conBidered 
necessary here under present conditions of the river and bank. 

The cost of the work at Ashport Bend and Bnllerton Towhead was as followB: 

River mats, $13,436 per linear foot per square.. $5,160 

Connecting mats do 5.90^ 

Grading, ^ cents per linear foot per cubic yard.. ^^ 

Paving, $6.16 per linear foot per square yard.. 

Cost per linear foot of completed revetment, $21.74. 

Dam in Gold Dust Chute, — In 1892 the Mississippi River Commission approved t 
project for the construction of a solid dam of brush and stone, 16 feet high ftboye 
low water, across Gold Dust Chute at its narrowest point. The dam was bailt in 
1893 and is fully described in the last Annual Report. The dam settled considerably 
and two breaks occurred during the high water of 1894. During the past season the 
dam was rebuilt to the 14-foot level and the breaks repaired. Tbe stone for the 
work was delivered during the summer on the bank at Elmot Bar. Work wubeinui 
November 1, 1894, and com]>1eted January 18, 1895. A wooden tramway 3,000 feet 
long was built across Elmot Bar, at a cost of $1,675.32, and then, on November 16, 
was begun the construction of a submerged fascine mat in a large hole washed out 
below the break near the Tennessee shore. The mat was completed December 8 
and fully ballasted by January 5, 1895. It contained 942f squares and cost $13.00 

5er square. The repairing of the dam was begnn on December 5 and completed on 
annary 16. It comprised 287,748 cubic feet and cost $0.0688 per cubic foot. There 
was used on the entire work 4.461 cubic yards of stone, costing $7,449.93, and 6,334 
cords of brush, costing $13, 157.82. The total cost of the season's work was $35,980.33. 
Further details are given in the accompanying report of Assistant Engineer B. B. 
Gordon. Whether any further work will be required it is as yet impossible to ststB. 

Other works. — ^At Daniels Point 5,300 linear feet of revetment was constructed in 
1889 and repaired in 1891 and 1892. Since 1892 nothing has been done here and tbe 
work has been steadily deteriorating, the revetment above low water line being 
badly wrecked. During the coming season it is proposed to renew the present ^PP^' 
bank revetment, about o,000 feet in length, by removing the old decayed brosbvork 
and replacing it with a riprap paving 10 inches thick from zero to the 20-foot cootooTi 
after regrading wherever necessary ; it is also proposed, as the bank has beencavingi 
to extend the revetment about 5,T)00 feet farther upstream by the constroction of 
normal fascine mats 260 feet wide. 

The revetment at Fletchers Bend was commenced in 1884 and added to. at varions 
times until its present length of 16,500 feet was reached in 1891. The revetment i* 
continuous from the iixistream end lor a distance of 12,000 feet; below this tbeB^ 
tresses were laid in four detached blocks, each 1,100 feet long, with intervals ^^rj( 
400, and 500 feet between them. These detached mattresses nave been underminod 
and injured at the ends by tbe caving of the unprotected bank between them, sod |« 
is proposed during the coming season to remedy this by the construction of ebon 
stone spur dikes. On March 23, 1895, a large cave occurred in the bank at the \o^^ 
end of Fletcher's Bend revetment and a portion of the United States wareboos^' 
stored with boilers, engines, pumps, and other machinery, was undermined and lo0t* 
Tlie remainder was removed and the warehouse moved back 300 feet. . 

Between Upper and Lower Osceola bars there are two chutes leading into Oeo^ 
Chute. This latter was closed by a number of dikes during 1882, 1883, and 1^' 
which caused heavy fillings in the chute, though it is still open at high stages. J^, 
decaying and breaking down of the dikes and the caving above the upper end oi 
Lower Osceola Bar are tending to throw mpre water down Osceola Chute dnjw*© 
high stages. As further caving would probably be disastrous, it is proposed ^ 
ing the coming season to construct a revetment from ahead of Lower Oweol^J^ 
across the chutes to lap on the bank of Upper Osceola Bar, a distance of 3,750 f^ 
As the channel depth along this front is only about 16 feet at low water, river ib**" 
200 feet in width will be sufficient with the bank paved to about mid stage. . 

Besults at Plum Point Beaeh.—The least depth recorded during the year ^^ 
reach was over the Plum Point crossing, where only 6 feet was found at ^^^'^^oSg 
water. This was in November, the gauge being 2.3 feet below the eero of lo*^' 
fiJioTtly Aff^^j^B A pew croBsing developed at this place with 7 feet depth, 



^^PENDIX W W — REPORT OF MISSISSIPPI RIVER COMMISSION. 3759 



LEVEES. 



I4wer St Francis levee district, — This district extends from Point Pleasant, Mo., to 
^« month of the St. Francis River, a distance by river of 218 miles. The Commis- 
1^^'* allotment of $88,000 for this levee district for the fiscal year ending June 90^ 
1^, lets 10 per cent, has been expended in extending northward aboat Tmiles the 
^^▼eenearBarfield, Ark., thns connecting the United States levee of the previous 
^^^n with a levee recently built by the Arkansas levee district from the Missouri 
^Ute line southward. The work was divided into three contracts and each contract 
^^ awarded to the lowest bidder, Mr. Ernest Hyner, at the following prices : For 
^e lower contract, 18 cents per cubic yard; for the middle contract, 16 cents per 
cubic .yard, and for the upper contract, 15 cents per cubic yard. 

Work was begun and completed as follows : Lower contract, begun July 16, 1894, 
^^^pleted February 26, 1895; middle contract, begun July 4, 1894, completed March 
^ IS95 ; upper contract, begun July 4, 1894, completed March 9, 1895. 

Tbe grrade is 4 feet above calculated high water of 1882. Total yardage was 
490,89R.5 cubic yards. 

The Allotment of $88,000 for the fiscal year ending June 30, 1896, leas 12 per cent, 
is to l>e expended in extending southward the levee near Stewarts Landing. The 
work for the first 9 miles was advertised October 24, 1894, and bids opened November 
17, ISM. The contract for the whole, about 535,000 cubic yards, was awarded to 
Forreat^ A, Co., of Memphis, at 9^ cents per cubic yard. The balance of the work, 
exten<iiiig southward to Join the State levee near Gayoso, or as far as funds will per- 
mit, ^^as advertised November 21 and bids opened December 3, 1894. The contract, 
estimated at 244,000 cubic yards, was awarded to T. Mike at 8.19 cents per cubic 
yard. Forrest & Co., began work December 1 and have completed up to grade (3 
fe«t al>ove high water) to date 157,000 linear feet of levee. T. Mike began work 
April 4, 1895, and has completed to date 5,100 linear feet of levee, near the Arkansas 
Stat© lino. 

On January 19, 1895, 1 was authorized to use the 1895 high- water reserve fund, 
Lower St. Francis district, for levee construction, and on January 23, 1895, the Secre- 
cy of War approved an allotment of $2,000 to that district from the unallotted 
. balance for 1895 for the same purpose. This money was to be utilized in assisting 
^^Missouri Levee Board in closing a 3-mile gap, known as the Tyler Gap, near the 
^^^ausaa State line. Work was begun under the Missouri Levee Boanl March 1, 
1^, the Government agreeing to pay 4 cents per cubic yard for completed work. 
^^ pnssent 6,200 linear feet of levee has been completed, being 52 per cent of the 
entire work. 

'^ apecial appropriation of $75,000 was made in the last river and harbor act for 
*"^. proven ti on of the formation of a cut through to the St. Francis River by the 
?^on of the overflow water from the Mississippi River. This appropriation has 
P^ii expended in constructing a levee, known as the Walnut Bend Levee, 6 miles 
P^S, in Lee County, Ark. (in Second district), beginning 275 miles below Cairo. 
^^«ntoally it will constitute a part of the St. Francis Basinlevee system. The work 
7^^ let infour contracts, as follows: Contract No. 1, at 13.49 cents per cubic yard, 
*^^obert Johnson; contract No. 2, at 9.94 cents per cubic yard, to T. H. Rice; con- 
*^<:tNo. 3, at 13.24 cents per cubic yard, to Robert Johusen; contract No. 4, at 16.99 
^^<>teper cubic yard, to Robert Johnson. Contracts Nos. 1, 3, and 4 were awarded 
°^ October 22, 1894, and contract No. 2 on November 2, 1894. 

^rie levee was completed April 2, 1895. It was built to a grade 2 feet above high 
^^Ut of 1882. The total yardage was 527,808 cubic yards. 

Cable yards. 

f§Rregate contents of levees May 1, 1894 1,148,900 

^^ded by the United States between May 1, 1894, and May 25, 1895 1, 261, 846 

Aad^ by the local districts between May 1, 1894, and May 25, 1895 1, 226, 337 

Total to M*y 25, 1895 ', 3,637,083 

**^^ND DISTRICT (FOOT OF ISLAND KO. 40 TO MOUTH OF WHITE RIVER, 180 MILES). 

. ^^^HtmeHt, Hopefield Bend {227-S30 miles helow Cairo).— The revetment in this bend 

Ci?^^ 3 miles long, extending from Mound City to Hopefield Point. From Moun^ 

V^^y down to about 2 miles above Hopefield Point the old revetment is protected 

. y an ontlying sand bar, and no repairs have in consequence been required. Th^ 

r^^er 2 miles of the revetment was extensively repaired in 1890, 1891, 1892, and 1893. 

^uiing the extreme low water of last fall much nitherto submerged work became 

^Poaod to view and showed the necessity of further repairs. Work was accordingly 

^S^Q November 20 and completed December 15. A length of bank 5,800 feet wa9 

^P^ved along the low- water line from 5 feet below to 10 feet above the zero contour; 

^^ connecting mat was also constructed where undermining (^ad occurj::ed. fh§ 



^ 
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total cost of this work was $5,495.75, of which $5,144.11 was expended in paying «ii^ 
$351.64 in constractin^ the connecting mat. Further details are given in the accoiti. 

ftanyin^ report of Assistant Engineer W. M. Rees. At present along the apper 6,300 
inear leet of bank there is very little upper-bank revetment remaining, but m this 
portion is not exposed to strong currents no serious caving is anticipated. Aloiif 
the lower 10,000 linear feet there has been a nearly complete renewaJ of the worE 
since 1890, with wide river mats and paved upper banks. Here the current is quite 
strong during flood stages, and as the bank is very easily eroded and some weak 
spots probably remain there is danger of further caving. 

MemphU Harbor {£30 miles below Cairo), — The river frontage of the city extends 
fW>m the mouth of Wolf River to the Kansas City and Memphis Railroad Bridge, t 
distance of 13,300 feet. At the beginning of the fiscal year the only portion of this 
bank remaining unprotected was 3,800 feet between the lower end of the citizens' 
dikes and the upper end of the bridge company's revetment. It was proposed dur- 
ing the working season of 1894 to revet the bank from the dikes southward as far as 
the funds would permit. Work was begun November 13 and completed Jaonary 10. 
But one river mattress was constructed, 1,260 feet long and 300 feet wide, of the fas- 
cine type. The slope above it was paved with a layer of broken^ stone aboat 1 foot 
in thickness and extending from 1 foot below the zero stage to the 21-foot atage of 
the river. Brush and poles were obtained by contract at $1.07 per cord for brasli 
and $1.50 per cord for i>oles, delivered on Government barges 50 to 70 miles below the 
work. Stone was obtained by contract at $1.48 per gross ton for riprap and $1-33 
for spalls, delivered on Government barges at West Memphis. The costper linear 
foot of mattress 300 feet wide was $18.09; per square of 100 s<^nare feet, $6.03. The 
paving cost $0,956 per square yard. The total cost of revetting 1,260 feet of bank 
was $^,526.65 ; the cost per linear foot of revetment was $27.40. Further details an 
given in the accompanying report of Assistant Engineer W. M. Rew. There yet 
remains about 2,400 feet of bank to be revetted. 

Of the $50,000 appropriated for Memphis Harbor August 7, 1894, $10,000 was to be 
used in dredging at tne mouth of Wolf River, in the discretion of the Secretary of 
War. This it is proposed to do during the coming low-water season, dividing tiie 
work of removing snags and other obstructions and the work of dredging so as to 
secure a navigable channel from the mouth of Wolf River upward as far as the 
money available will allow, not extending beyond the new railroad bridge. 

Nonconnah Rock {SS6 miles beloiv Cairo), — This rock is located opposite the month of 
Nonconnah Creek, 3 miles below Memphis Bridge. Since 1890 the low-water channel 
of the river has occupied a narrow span of 70O feet between the rock and the Ten- 
nessee shore, thus forcing all craft, especially heavy tows, to pass uncomfortably 
close to the rock at medium and at low stages. In the fall of 1893 an noBacoeesfal 
attempt was made to remove the rock by dynamite. The height of the rock was, 
however, reduced only 3^ feet, bringing it to the level of 1-foot stage below low 
water. A project for its complete removal will be submitted later. 

Helena Harbor (806 miles below Cairo), — The work of improvement consists of a 
continuous revetment 600 feet lon^ and of 5 spur dikes constructed in 1889-90 to 
protect 3,000 feet of caving bank in front of the town. No further work is recom- 
mended at the present time. 

LRVEE8. 

In the second district are included the lower part of the lower St. Francis levee 
district reported upon above, also the upper Yazoo levee district on the left bank 
and the upper and lower White River levee districts on the right bank. 

Upper Yazoo levee district {S44 to SS5 miles below Cairo), — ^The Commission's allotment 
of $100,000 for the fiscal year ending June 30, 1895, was expended in raising snd 
enlarging the existing levee from Commerce (267 L) southward for a distance by 
levee of 20 miles. This work was rendered necessary by the levees constructed to 
close the St. Francis Basin. . 

The work was let in four contracts, as follows: Section 25-29, John G. Sessions, at 
11^ cents per cubic yard; section 30-33, McLaughlin Bros., at 12^ cents peronbie 
yard; section 34-37, Arnold & De Garis, at 16.98 cents per cublic yard; section 38-44, 
McLaughlin Bros., at 13^ cents per cubic yard. 

Work was begun on Sessions's contract May 1, 1894, and finished March 5, 1^« 
on McLaughlin Bros.' upper contract work was begun April 1, 1894, and fiDis^ 
November 15, 1894 ; on Arnold & De Garis^s contract work was begun May 10, 18W, 
and finished December 15, 1894 ; on McLaughlin Bros.' lower contract work was 
begun March 7, 1894, and completed December 24, 1894. All the work on these fonr 
contracts was built to a grade 5 feet above the flood of 1882. 

The Commission's allotment of $100,000 for the fiscal year ending June 30, I896i ^ 
to be expended, less 12 per cent, in enlarging the existing levees for the 15 milcj 
above Commerce and in the construction of the ''Delta Loop" or ''Moon Lake 
levee. The work nei^ Commerce wat^ let October 5, 18^, to the fojlowipg p^!^^ 
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Section 1-4, John G. SessioDs, at 10 cents per cubic yard; section 5-7, Timothy Snlli- 
van, at 10.95 centii per cubic yard; section ^10, John G. Sessions, at 9.95 cents per 
cubic yard; section 18-22, Moore & Welsh, at 9.98 cents per cubic yard. 

Work has been begun on all of these contracts except the third. On the first con- 
tract there has been completed to date 1,100 linear feet of levee, or 5 per cent; on 
the secend contract, 5,200 feet, or 27 per cent, and on the fourth contract, 6,800 feet, 
or 26 per cent. 

pnriDg the past ten years caving has occurred in the vicinity of Delta Landing, 

Ifississippi, until last year at one point the bank was within 110 feet of an angle 

io the levee. It was accordingly decided to construct a loop lino 8,426 feet long, 

croasing the foot of Mood Lake. The district levee board constructed ^{,.500 feet of 

^e heaviest work near the middle. This left a gap at each end of the loop which 

^as closed by the Government. This work was let October 5, as follows: Station 

3326-3342 (enlargement) and Station 3342-3355 (new work), T. 8. Aderholdt, at 10.40 

cents per cubic yard; Station 3390-3426-f 26 (new work), W. A. Shippey, at 8.99 cents 

P«r cubic yard. 

Aderholdt began work November 16, 1894, and has completed to date 1,500 feet of 
ievee, or 78 per cent. Shippey began work December 1, 1894, and completed his 
contract May 1, 1895. 

Cubic yards. 

-A^j^regate contents of levees May 1, 1894 9,000,345 

Adaed bv the United States between May 1, 1894, and June 27, 1895 973, 906 

by the local district between May 1, 1894, and June 27, 1895 460, 143 



Total to June 27, 1895 10,434,395 

^^f9per FTfcWe River levee district (306 to 340 miles below Cairo).— The Commission's 
^llotiinent of $53,000 for this district for the fiscal year ending June 30, 1895, less 10 
I*»^r cent, has been expende<l in extending the existing levee near Modoc, Ark., south- 
"^^^^€3 about 4 miles. The work was let in three contracts as follows: Upper con- 
^■»otJ, Arnold &: De Garis, at 16^. cents per cubic yard; middle contract, Timothy 
Sullivan, at 10.1^9 cents per cubic yard; lower contract, Forrest & Co., at 10.45 cents 
P^ir enbic yard. 

^Work on the upper contract was begun in May, 1894, and completeil March 1, 1895. 
'^V€^x•k on the middle contract was begun in June, 1894, and completed April 13, 
l.B9^. Work on the lower contract was begun in May, 1894, and completed April 
^3, 1895. 

'X'He grade in each case is practically 4 feet above the local high water, based upon 
a 'tloi^oretical water line connecting Helena, Ark., with Sunflower, Miss. 

T^ie Comraission^H allotment of 153,000 for this district for the fiscal year ending 

Jaxije 30, 1896, less 12 per cent, is to be expended, first, in extending southward about 

2 miles the recently completed levee just mentioned; second, in constructing a levee 

neax' Helena, about seven-tenths of a mile long, to protect the head of the system. 

The first work was let to Moore & Welsh December 31, 1894, at 12| cents per cubic 

yard. They began work March 16, 1895, and have completed to date 20,000 cubic 

rS?*' or 13i per cent of their contract. Ihe Helena levee was let December 31, 

lw4, to Forrest & Co., at 9i cents per cubic yard. They have not begun work. 

Cubic yards. 

fff^eate contents of levees May 1, 1894 1,643,297 

i i2®^ by the United States between May 1, 1894, and May 25, 1895 443, 228 

*"«ea hy the local districts between May 1, 1894, and May 25, 1895 16, 507 

Total to May 25, 1895 2,103,032 

-ij^^^**^«r White River levee district {340 to 385 miles below Cairo). — The Commission's 

per *^^"* of $75,000 for this district for the fiscal year ending June 30, 1895, less 10 

Jp,^^^nt, waa expended in enlarging the Big Henrico levee and in extending the 

letA^ «nd of the system northward about 3 miles. The work of enlargement was 

j^j^^Pi"il 16, 1894, to C. A. Winter, at 12.98 cent^ per cubic yard. He began work on 

X. ^^ ll, 1894, and completed his contract September 11, 1894. This levee was raised 

A f-r^^ade of 2 feet above high water of 1890, funds being insufficient to raise it to a 

^V^*ot; grade, as originally contemplated. The work of extension was let in two con- , 

^^* as follows: Station 1307-1392, J. S. McTighe & Co., at 15^ cents per cubic 

^ \i? » Station 1392-1456, J. B. Lewis & Co., at 15.95 cents per cubic yard. 

o\ 1^^^ on the first contract was begun August 20, 1894, and completed December 

**'» 1%^. Work on the second contract was begun May 22, 1894, and completed 

K^^i^ 6, 1895. Both levees were built to a grade of 4 feet above a potential high- 

¥^\%t plane of uniform slope connecting the high-water mark of 1890 at Helena with 

WX at Sunflower. 

BNO 95 236 
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The Commission's allotment of $75^000 for this district for the fiscal year ending 
June 30, 1896, less 12 per cent, is to be expended as follows : 

(1) In enlarging the existing levee jiear Henrico, Ark., from Station to 237'|-76. 

(2) In enlarging the existing levee between Henrico and Laconia, Ark., from 
Station 284 to Station 501. 

(3) In continuing northward the levee constructed during the past season in bend 
of Island 65 from Station 1456 as far northward as the funds will permit. 

Bids for the above work were opened May 4, 1895, and the work awarded to the 
following lowest bidders: Station 0-237 -|-76,' 105,000 cubic yards, W. A. Shippey, at 
8 cents per cubic yard. Stiition 284-504, 132,000 cubic yards, W. A. Shippey, at' 8.44 
cents per cubic yard. Station 1456 northward, 181,000 cubic yards, J. C. Hodge, 
at 13i cents per cubic j-ard. 

Cubic yards. 

Aggregate contents of levees May 1, 189 1 1, 630, 811 

Added by the United States to May 25, 1895 477,899 

Added by the local district to May 25, 1895 

Total to May 25, 1895 2,108,710 

A map of the leveea in the first and second districts accompanies this report, giving 
completed effective levees, new levees under contract, old levees, gaps, and grades. 

. SURVEYS, GAUGK8, AND EXAMINATIONS. 

Tlie surveys, etc., made since June 1, 1894, include, besides the annnal low-water 
survey of Plum Point lieacli, the examination of shoal crossings in the first and 
second districts, and the usual low-water discharge observations, the following sur- 
veys, namely : Of Hickman Front, of Fletchers Bend, of Memphis Front, of Gold 
Dust Chute, of Wolf River, of Hopefield Bend, of Old Town Bend, of BuUerton 
Towhead, of New Madrid Front, of Daniels Point, and of Osceola Bar. 

PLANT. 

The Minnetonka on September 19, 1894, struck a submerged snag and sank. She 
was successfully raised October 11, and then towed to Mound City, 111., where she was 
taken out on the ways and received jtractically a new hull, besides other extensive 
repairs. The work was done under contract with the Mississippi Valley Marine 
Kailway and Dock Compauy, and cost $7,449.01. In April, 1895, all repairs were 
completed and she is now in very good condition. 

During February and March, 1895, the Titan was extensively repaired. She received 
two new outboard cylinder timbers, new foundation and deck under both engines, 
new fantails, new cutting strake all around, etc. ; had cabins and engines repaired 
and wheel rebuilt. She is now in good condition. 

The II. M. Graham was repaired in March and April, 1895, receiving new deck 
beams and new deck under engines and boilers, and repairs to roof, fan tail, wheel, 
engines, and capstan. She is good for one year's further service. 

The tug Itasca and the launch H, X. Ahhot received minor repairs. They are both 
in good condition. 

1" or various repairs, some minor and some extensive, to the machine-shop boats, 
hydraulic graders, pile drivers, quarter boats, and barges, I would refer to the 
appended report of Assistant Engineer Aug. J. Nolty, where they are given in dotail. 

KXPEHIMKNTAL DREDGE. 

At the time of the last annual report all the machinery connected with the dredge 
had been accei>ted, except the AUis jet pump. After the substitution by the makers 
of a new wheel or runner, this pump Avas again tested, and working up to the 
requirements, was accepted. 

in order to adapt the dredge for the actual work of cutting channels, certain 
changes were made in the arrangements of the machinery, the principal being the 
connection of the Edwards pump with the water-jet suction end, originally designed 
for use with the Allis pump. This did away with the use of the Allis dredging 
pump and the Edwards pump suction. The Allis jet pump was used to stir np the 
material at the end of the suction pipe, which it did in a satisfactory manner, dis- 
charging six 2^-inch diameter streams under a head of from 18 to 21 feet. The kink- 
ing of tne floating discharge pipes, due to the reaction of the discharged stream, was 
overcome by placing a little beyond the end of the last pipe and normal to it an 
iron plate, called a bailie i)late, against which the stream impinged. This solved the 
problem in a very satisfactory manner. By constructing this plate with moveable 
vanes or rudders the pipe line can also be deflected sideways. 
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Early io Jaly the dredge and tenders were scut to St. Louis, Mo., where, after 
makinji; some minor changes, experiments ^vo^e continued under the immediate 
sapervision of Col. Henry Flad. Only one channel-cutting trial was made; in this 
4,108 cubic yards, measnred in place, was excavated in nineteen and one-half hours, 
actnal pumping, or at the rate of 210 cubic yards per hour. The material excavated 
fvas sand, containing some black mud and small driftwood, the latter having a ten- 
dency to clog np the suction inlets where the current was slack. 

On Angnst II the dredge was sent to Liberty Island to continue the expenmepts 
in a locality containing clear sand and strong current, but before th&se were begun 
it was decided to change the site to Cherokee Crossing, 88 miles below Cairo, as at 
tiiia plaee there were two channels, and the experiments could be made without 
interferinir with navigation. Here the channel was improved for a length of about 
6,000 feet, Dot the quantities excavated were not determined. The informal ion gained 
^ras principally as to methods of handling the dredge and regulating the supply and 
discbarge of material. The deflection of which the 530 linear feet of pipe was 
capable was not sufficient to prevent the mat-erial from washing back into the 
channel dredged. 

Experiments were conducted at the above locality from September 5 to October 10, 
^rhen the dredging plant was sent to Flora Creek Crossing, just above Cape Girar-* 
deau. Mo. Here the water was very shoal and navigation was almost completely 
snspended in consequence. The locality was favorable for a practical test, as the . 
length of the shoal was but 1,600 feet, with 3^ to 4 feet of water over it and a deep 
pool below for discharging the dredgings. 

Between October 19 and 26 a channel wide enough for the passage of steamboats 
and tows was cut to a depth of 6^ feet of water, the time actually employed in 
<lredging being but forty-nine and one-half hours. 

Eight steamboats, most of them with tows, passed through the channel in the two 
days following its completion. A few days later, however, a steamer with three 
loaded barges grounded at both ends, broadside across the channel, remaining there 
for some time; the water shoaled in one place to less than 4| feet. The dredge again 
opened it up, and for the balance of the season steamboats continued its use without 
difficulty. 

To determine the capacity of the pump, percentage of sand, etc., a barge was 
fitted np, into which the pump could discharge. After sevornl delays, due to 
improper working of the valve connecting the barge with the discharge pipes, the 
testa were finally made. The general results obtained are as follows : 

Nine tests were made throngh 547 linear feet of 30-inch diameter discharge pipe. 
The velocity throngh the pipe varied from 11 to 13 feet per second. 

Percentage of sand from actual measurements of sand and water varied from 5.63 
to 12.45. 

Cabic yards of sand per hour varied from 491 to 905, with an average for the nine 
testa of 679 cubic yards. 

Seven tests were made through 1,002 linear feet of 30-inch pipe, with velocity of 
irom 7i to lOf feet per second. 

Percentage of sand from 6.23 to 12.17, and cubic yards per hour from 335 to 629, 
'with an average for the seven tests of 479 cubic yards. 

Upon the completion of these test-s this boat was laid up, and as the period of experi- 
ment is considered to be ended, plans have been made to lulapt it to permanent use. 
The following changes are now in progress: 

( 1 ) The construction of a cabin on the boat for the accommodation of the crew. 

(2) Changing the jrasitions of the pumps and engines to reduce the length of the 
anction pipe. 

(3) Remodeling the winding engines to give slower motion to the feed and arrang- 
ing all levers and gauges in a pilot house, so that the handling of the dredge will 
be under the charge of one operator. 

(4) Placing on board an electric-light plant and a machine shop. 
These changes will be completed in time for dext season's work. 

For further details, see report of Assistant Engineer C. W. Sturtevant and the 
table of tests with measuring barge. 

NEW DRKDGK. 

At a meeting of the Mississippi River Commission August 30, 1894, the following 
resolution was passed : 

** That the secretary be directed to prepare at once, under the direction of the 
committee on dredges, a circular, setting forth the conditions under which c^redging 
on the bars of the Mississippi at low water is contemplated by the Commission, the 
object to be attained, the working capacity considered desirable in a dredge for the 
purpose, with such other particulars as may be of use in giving full information 
npoQ the nature and character of the problem, and transmit the same to such cngi* 
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neerSf contractors, and builders of dredges as he shall know or can learn of ivbo are 
qualified to deal with the subject, inviting informal plans and suggestions as to the 
methods and machinery best adapted to the work; and that the committee on 
dredges bo requested to submit at the next meeting of the Commifisiou its recom- 
mendations as to the lotting of a contract for a dredge in addition to tho one provided 
for at the last meeting of the Commission. " 

In reply to the circular communications were received from three companies, 
representatives of which appeared before the Commission at their meeting in Novem- 
ber, 1894, submitting preliminary plans and giving a general description thereof. 

These firms were then invited to prepare full drawings and specifications for a 
dredging plant to comply with tho requirements as set forth in the following reso- 
lution, passed by the Commission November 10, 1894, to wit : 

''That the three companies who have already sent communications to tho com- 
mittee on dredges, in reply to their circular, to- wit, the Bnoyrus Steam Shovel and 
Dredge Company, the New York Dredging Company, and the American Hydranlic 
Dredging Company, be invited to prepare full drawings and explain all the features 
of their proposed dredge and dredging plant, together with bids giving tho price 
for wliich they will furnish to the Government one completed dredge ready for 
pumping, including the dredge hull, pumps, engines, suction pipes with cutters or 
other device, discharge pipe and all other apparatus necessary for pumping sand, 
and for other appliances which they may consider necessary, besides the above 
named, for disposing of the sand and operating the dredge. This dredge shall have 
an estimated capacity of 1,600 cubic yards per hour. The bidder may add a separate 
estimate for any device or appliances whoso use he may desire to urge. 

'* Each bidder shall also bind himself, in case his plan is accepted, to deliver the 
dredge and dredging plant on or before August 1, 1895, and in case of noncompletion 
on that date, there shall be deducted from the contract price $250 for every day after 
that date required for completion. 

'' Each company furnishing such plans to the committee on or before the 10th day 
of December shall receive in payment therefor the sum of $1,500. 

*^ From the plans submitted the committee shall select the one which is, in their 
opinion, best adapted to the work to be done, taking into account not only the coet 
of the separate parts, but also the methods proposed for operating it. 

"The following requirements are considered to be necessary in the construction 
and operation of any dredge, and shall be inserted in the specifications accompany- 
ing the contract: 

** Requirements for a dredge with an estimated capacity of 1,600 cubic yards of sand per 
hour, — The hull must have a steel frame, strongly braced and so bulkheaded as to pre- 
vent sinking in case of the filling of any two compartments. It shall be covered 
with five-sixteenths-inch steel plat-es, with three-eighths-inch plates at angles and 
exposed places, such as the water line. The deck shall be one-fourth inch thick. 
When fully equipped for work, and with a supply of coal for twenty-four hoars' 
operation, the draft must not 'exceed 4 feet 6 inches. Its width should not exceed 40 
feet. 

*' The dredge must also be fully and specially provided with the means of a straight 
upstream movement, with one or more suctions in front, which can cut to 20 feet below 
the surface of the water, and will make a out wide enough for the passage of the 
hull of tho dredge, and one or more discharge outlets through the stem, with an 
equal number of floating pipe lines or pipes supported by pontoons, each 1,000 feet 
long and capable of and provided with the means of deflection for 500 feet from the 
axis of the channel. 

" The boat may bo provided with ao^ other movement in operation, provided it 
does not interfere with the before-described movement and the advantages justify 
the additional cost. The engines shall be triple expansion, of marine type, and 
directly connected with the main pumps. 

''The weight of each pump shall be given, as well as the weight of each engine, 
whether used for tho main or supplementary pump or warping drums. A list of 
duplicate parts shall be given which it is proposed to furnish. 

"Other information concerning all parts and tho proposed power, speed, steam, 
and fuel consumption is requested, as well as a description of any special advantages 
that may belong to the design or construction. 

" The capacity of the dredge, together with the strength and workmanship of all 
parts of the plant, will be given great weight in the selection of adesign, and weak- 
ness of construction will be oonsidered a fatal defect. 

"It is not desired that the dredge shall be provided with the means of self-propul- 
siou. Quarters for the crew are not desired on the dredge. 

" Pile drivers, quarter boats, and tugs or tenders are not to be furnished. All piles 
and lines are to be furnished. The operating expenses for a sixty days' test are to 
be paid for by the Government, 



^^ENDIX W W — REPORT OP MISSISSIPPI RIVER COMMISSION. 3765 

'' Before the dredge and dredging plant are accepted and paid for by the Govem- 
^nt they shall be subjected to the tollowiug tests : 

''First. A test for determining the capacity of the pamps to lift and discharge 
Material. This test shall be mode by placing the dredge at work at some point on 
^e river fixed by the United States engineer where an ordinary river sand may be 
^^btained at the average depth of cutting. They shall discharge through 1,000 feet 
^f pipe, each, with the pumps running at their average speed and without applying 
^ weed dratt to the boilers, into a oargo fitted up for the purpose in such a way 
||8 to determine separately the respective amounts of sand and water discharged per 
^onr. If the quantity of sand delivered is less than 1,600 cubic yards per nour, a 
Q^Qction shall be msiae from the contract price which shall be proportional to this 
^eficiency. If the quantity of sand delivered is greater than 1,600 cubic yards an 
j^OQr, a premium shall be paid for the dredge directly proportional to this excess, not 
^owerer, to exceed 50 per cent of the contract price. These tests shall be carried 
OQtat the expense of the United States Government. 

., "i^artial payments may be made, but 25 per cent of the cost will be retained till 
*oeiIti2^ acceptance of the dredge and apparatus.^' 

lf^^ nneeting of the committee on dredging, held at St. Louis Mo., December 10, 

-'^, t\^e three companies mentioned submitted plans, specifications, and bids as 

^^Qired, and after a careful examination of each the proposition of the American 

"Jdrami^lic Dredging Company, of Chicago, III.^ of which Mr. Lindon W. Bates is 

l|^iddxit, waa accepted. The Commission required the contract to bo made by and 

sxie liQil^iug done under the supervision of this office. A contract was entered into 

^ith ArC^K-. Lindon W. Bates January 25, 1895, and finally approved by the Chief of 

Mgin&^tTS, U. S. A., February 23, 1895. The amount to be paid for the dredging 

plJant, i xsclnding a number ol extra parts, is $172,775. 

The :Oc^llowing is a general description of the plant to be furnished : 

Hull -^^o be of steel, 172 feet long, 40 feet beam, and 7^ feet dex)th of hold ; to have 

*.^.^^^ — tight deck laid 2 feet above the bottom plating, this water bottom to be 

dividec^^ into ten water-tight compartments, to which are to be added five other 

■^SLter-^^ ^£Jit compartments at the ends. . A cabin of pine, one story high, 138 feet 

Jong ^^^ ^ f^^t wide, will cover the machinery and boilers. The dredging machinery 

^ coD^>^«t of two centrifugal pumps, with runners 7 feet in diameter and suction 

^sid di^^-^^harge inlets each 33 inches in diameter. Each pump will have three suc- 

%iaf^ P^ 'K^^s, each 20 inches in diameter, the three joined to work on one bank of lad- 

AbT^9 '^^^^Tning on a shaft across the bow of the boat, the outer end to be raised and 

«^^ei^^^ by wire cables, admitting of dredging to a depth of 20 feet, the movable 

T»iP^ ^"^^ connect with tne fixed pipes on boat through a telescopic joint under the 

P ^^T- Revolving cutters to be placed at the ends of the suction pipes. 

(3oO*^^cted to each pump will be 1,000 linear feet of discharge pipe 33 inches in 

^'^ipe^^r, supported oy steel pontoons. Pipes to be in lengths of 50 and 100 feet, 

10^ "With rubber hose connections. Each pump will be driven by a direct con- 

i^'^te^f triple-expansion engine, with cylinders 2(Hy 33, 38 inches, and 38 by 24 inch 

gteAm will be supplied by four Heine water tube boilers of about 375 horsepower 



j^ 0ix-dnim hoisting engine, with cylinders 14| by 15 inches, will be located on the 
.^^ to control the forward movement of the dredge and handle the suction pipes. 
)^i9 "Will be done by wire ropes leading to anchor piles, etc. 

^ 'j*wo compound engines, with cylinders 14^ inches and 29 by 18 inch stroke, will 
^perAte the cutters. 

Tbe boat will be supplied with an electric-light plant, blacksmith outfit, tools, etc. 
Tb^ construction of this plant is now well under way. The pumps, engines, and 
vsrioQS other machinery are bein^ built at Baltimore, Md. ; the hull is being built 
^t Pittsburg, Pa. The Heine Boiler Company, of St. Louis, Mo., are building the 
boilers, and the floating pipes and pontoons are under construction at Springfield, 
Jll. It is expected that uie various parts will be delivered at Cairo, 111., and there 
assembled by the contractor in time to accomplish some work during the next low- 
water season. 

Bespeotfhlly submitted. 

Graham D. Fitch, 
Captain, Corps of Engineeri, 
Lieut. Col. G. L. Gillbspik, 

PrtHdent Mistinippi River Commissian, 
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Sounding ahoal hars^-Cairo to White RiveTf September SSj 1894, 



Loofttion. 



Filmoro City 

IslaDd No. 1 to PriohardB Point 

Head of Pantney Bend 

Bead of Luoaa Bend 

Head of Columbua Bend 

Point below Columbaa 

MusooTallev 

Footof Wolf Island... 

Medley B 

Parkers to H ickman Bend 

Lesters to Phillips Bar Light 

Phillips Bar to Slongh Landing 

Bessie to Island No. 10 

Laforge to Kentucky Point 

Kentucky Point to Morrisons Light 

New Maarid to Watsons 

State line 

Do 

State line to Point Pleasant 

Opposite Point Pleasant.. ^ 

Phillips Landing to Lasells 

Lasells to Silvertop 

Below Tiptonville 

Cherokee 

Little Cypress Bend 

Bend Island No. 14 to Hathaway 

Hathaway to head of Prairi^ Bend 

Foot of Prairie Bend 

Prairie Bend to Linwood 

Booth Point to Island No. 18 

Opposite Cottonwood Point 

Mitchells Light to Pemiscot Bayou 

Mid way to Island No. 2 1 

Island No. 21 to Hickman, Axk 

Buckers Point to Backners 

Head of Bend Island No. 25 

Island No. 26 to O'Donnels 

Gold Dost to foot of Ashport Bar 

Fletchers to Elroot Bar 

Elmot Bar to light above Elmot Landing 

Foot of Island No. 30 

Plum Point to Ballerton 

Pettys Light to Yankee Bar 

Yankee Bar to Craighea<l Point 

Fulton to Island No. 34 

Along Island No.:u 

Pocan Point to Cedar Point 

Cedar Point to Deans Island 

Deans Island to Densfords Light 

Thomas Light to Corona 

Cent<*nnial Cut-off to Fogleman Chute 

Head of chute of Island No. 40 

In chute of Island No. 40 

Head of Island No. 40 

Paddy Hen to Mound City 

Tennessee Chute 

Nonconnah to foot of Presidents Island 

Reeves to Horn Lake 

Cow Island to Scanlans 

Scanlans to Graves Bayou 

Cat Island to Norfolk ,. 

Star Landing to Harkleroada 

Commerce to Blues Point 

Blues Point to below Peters Landing Light 

Walnut Landing to opposite Bosa Lee Landing 

Fox Island to Hardins Point 

Barberts to Shoo Fly Light 

Footof St. Francis Bend. 

Head of Montesuma Bend 

Friars Point to Westover 

Head of Island No. 02 

Island No. 03 to Modoc 

Head of IsUnd No. 06 

Island No. 09 to Australia 

Island No. 71 to Concordia 

Henrico to Scrub Grass 

Head of Victoria Bend 



\ 



Distance 




from 


Depth. 


Cairo. 




MiUi. 


Feel. 


3 


13 





11 


104 


10 


154 


10 


104 


16 


23 


14 


261 


15 


20 


11 


30 


7 


34i 


21 


^ 


10 



64 


18 


68 


14 


60 


12* 


74 


12 


77 





774 


8 


79 


H 


79} 


12 


82 


8 


84 





86 


12J 


89 


6 


m 


12 


lOli 


12 


104 


H 


113 


14 


116 


20 


12U 


14 


J23A 


18 


125 


6 


IZSiT, 


12 


131 


11 


139 


15 


145 


13 


149 


104 


157 


10 


158 


6 


159) 


16 


163 


H 


165 
168 


7 


8 


170 





178 


13 


180| 


10 


196 


in 


197 


23 


199| 


12* 


203 


18 


207 


12* 


213 





214 


7* 


213 


3 


226} 


^ 


234 


A 


239 


io| 


243} 


? 


247 


20 


2494 


6 


254 


8 


259 


11 


260 


14 


281 


10 


283} 


13 


284} 


14 


203 


13 


302 


12 


312 


11 


810 


11 


330 


13 


334( 





350 


17 


360i 


13 


378 


17* 


384 


11 


SOU 


18 



Itomarks. 



Sept. 3, Cairo gange, 5*. 



Belmont gruge, 3*. 



Sept. 4, New Madrid gaage,4. 

Above the wrecks of Guid- 
ing Star. 

Below the wrecks of Gold- 
Ing Star. 



Cottonwood Point gauge, 2. 



River Styx. 
Sept. 5. 



Fulton gauge, 4*. 



Sept 6. 



In main river; coold not get 

out. 

Memphis gange. 11. 
Sept 7. 



Mhoon Landing gauge* 3. 



Helena gange, 1*. 
Sept 8. 



Sunflower gauge, 8. 
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Appendix 5 A. 

rrport of assistam* £ngin£er william gerig on iimprovemknt of harbor 

at hickman, ky. 

United States Engineer Office, 

Memphis f Tenn., March i, 1895. 

Captain: I have the honor to submit my report on improving Hickman, Ky., 
harbor during 1894: 
The project called for — 

(1) Grading the projecting clay point^s along the bank and paving with a layer of 
riprap 1 foot thick to provide a low-water landing. 

(2) To make the landing permanent by ext>ending the existing revetment to the 
lower end of the clay ledge with fascine mattresses 250 feet wide. 

(3) The landing itself should be revetted from the water line to the top of the 
bank by a layer of riprap 1 foot thick. 

(4) To stop, if possible, tbe settling of the bank along Front street. The revet- 
ment along the proposed low-water landing should be extended about 200 feet farther 
downstream, so ae to cover the depression through which drainage takes place. 

Description, — The foot of the mattress placed in 1889 was fonnd to be at Station 
76-h50, and in order to give a good lap the upper edge of the present mattress was 
plaeed at Station 76 and extended to Station 82-f-20, so as to cover the depression 
caused by drainage. 

The depth of the water at Station 76 was 85 feet. The bottom of the river sloped 
gradually upward to Station 81, where the depth was 60 feet, and at Station 82 the 
depth was only 3 feet. 

The mattress was made 630 feet long so that it could adjust itself to the shape of 
the river bed and still extend to the top of the ledge of rock at Station 82. 

The underlying brush of the bank revetment of 1889 was almost entirely decayed, 
caused by insufficient ballast, exposing it to the air and moisture. This was repaired 
hyvskYing with a layer of riprap 10 inches in thickness. 

llie claypoints were graded and the entire bank from Station 76 to Station 84 was 
paved, from the low- water line to the top of the bank, with a layer of riprap 12 
inches in thickness. 

Construction. — The first tow of plant for Hickman, by steamer Minneionkaf consist- 
ing of quarter boats, mat and mooring barges, pile driver, and empty barges — in all 
fourteen pieces— left the fleet at Memphis, Tenn., on September 13, and arrived at 
Hickman, September 16. Work was begun September 17 clearing bank, hand grading, 
and removing the stone from around the clay points where it had been placed by 
local authorities to prevent erosion. This stone was used in paving the bank along 
tbe water line near Station 80 and Station 81. 

The work of constructing the mattress was begun September 26, immediately 
after the arrival of the steamer Joy Patton with the fascine barges. 

The season was good and little time was lost on account of rain. 

Tbe river was very low, the gauge at Cairo, ID., registering 5 feet, and navigation 
above Cairo was both troublesome and uncertain. 

Laboi\ — Thesupply at this place was not sufficient to carry on this work to an advan- 
tage, even after having obtained about lOO negroes ft'om Memphis, Tenn. These had 
been employed during previous years at Hopefield Bend, Arkansas, and were expe- 
rienced, which was quite an advantage in the construction of the fascine mattress. 

Whites subsisted by the Government were employed in all the responsible posi- 
tions, and most of the common laborers were negroes, and self-subsisting. The price 
paid was the same as last year — $25 per month and subsistence, the self-subsisting 
labor receiving $1.15 and $1 per day of eight hours for the first month and $1.25 per 
day thereafter, if full time was made. Only a few white men were subsisted on the 
fleet, sailor men principally, and these were required to be on duty at any time during 
an emergency or coaling steamboats, etc. The maximum number of men employed 
was 256, on October 1. 

Materials. — Brush and poles were obtained by contract at $1.07 per cord, for the for- 
mer and $1.50 per cord for the latter, delivered on United States barges at the con- 
tractors' camp, and the source of supply was from 65 to 75 miles above the work. 

Stone was obtained by contract at 52 cents per cubic yard for riprap and 47 cents 
per cnbic yard for spalls, delivered on Government barges at the quarries, at Apple 
Creek, Mo., which wasabout 105 miles above the work. About 1,850 cubic yards was 
bought, delivered on contractors' barges at the woi'k, for $1.25 per cubic yard. 

The coet of towing the brush and poles was 44 cents per cord and the stone 66 cents 
per cubic yard. This was excessive, on account uf low water, there being only from 
3to4 feet on some of the crossiuga above Cairo, causing the loss of much time, since 
steamboats could not run after dark and the barges could not be more than half 
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loaded. As there were ooly fourteen barges available for this work, in order to keep 
them moving as fast as they were loaded and nnloaded, and to make the deliyeries 
promptly, it was found necessary to employ three light-draft steamboats; hence the 
Joy ration and Margaret were chartered to assist the steamer Graham, Even then 
much time was lost waiting for stone and brush. 

Fascine mattress. — The method of holding the mooring barges by means of cables 
fastened to the shore, and also the method of oonstrncting the fascine mattrees, was 
the same as at Hopefield Bend, Arkansas, during 1893, and was explained in detail 
in my report on that work. 

The progress made was good, with the amount of materials and class of labor at 
hand. 

Mattress construction was begun September 26 and completed October 5, when the 
mattress was sunk. Tiio maximum linear feet of mattress made per day was ISO, on 
October 1, aud 192 men were employed. 

The mat was 630 by 250 feet =1,575 squares (100 square feet). 

The cost per square was $7,073. 

Grading. — The bank was graded to a slope of about 1 on 4, and this slope was car- 
ried to the top of bank. Hydraulic grading was confined to a point between Station 
78 and Station 80, which was very hard to grade, as the bank had settled here in for- 
mer years, and was iilled up with wood, brick, and stone — some pieces of stone 
around this point weighing as much as 2 tons. These were broken and used in pav- 
ing the bank. Probably 400 cubic yards of stone was obtained here. The material 
was a clay foundation, and the expense of grading was increased, since it was found 
necessary to keep an extra force with the grader to move the brick, stone, timber, 
etc., as it was exposed, so that grading could proceed. Hydraulic grading was 
commenced October 6 aud finished October 14. The grader used was >io 40, which 
has been in use several years, and which had just been overhauled aud repaired. 

Work done, 135 linear feet =: 7, 498 cubic yards. 

Cost per cubic yard, $0.098-f-. 

Before laying the paving the bank was neatly dressed by hand. 

Connecting maltressea. — ^Two small connecting mattresses were placed wheio the 
river mattress did not come up to the shore line. They were also of the fascine type, 
the fascines being parallel to the river bank. This mattress overlapped the river 
mattress about 10 feet. Total connecting mattress made was 140 squares. 

Cost per square was $8,362. 

Paving hank, — This work was begun September 17 along the city front, with stone 
taken from the point at Station 79 and was completed on November 3. On Novem- 
ber 10 the mat plant was moved to New Madrid, Mo., and a party was left here to 
finish the work. Paving began at or near the low- water line, and extended within 
3 to 10 feet from the top of tne bank. 

The paving from Station 77 to Station 84, being new work, was 1 foot in thick- 
ness, while over the bank work of 1839 it was placed only 10 inches thick. Stone 
used in paviug was of two kinds, riprap, pieces weighing f¥om 5 to 35 x>ounds, and 
spalls, pieces weighing less than 5 pounds; the latter were placed on the graded 
bank first, to a thickness of from 3^ to 4| inches, and then the former was placed, ao 
as to lay closely together, to a thickness of from 7^ to 8^ inches. 

The citizens deciaed to widen Front street from Station 80 to 84, and here the pav- 
ing was only brought up to where the slope of the street was to come. After thia 
work was done, and when the river had risen to 30 feet at Cairo, 111., the paving 
was completed to the top of the bank by Assistant Engineer LeVasseur in January, 
1895. 

Over the bank work of 1889 the paving extended up to within 10 feet of the top 
of the bank. 

Total bank paved during 1894>95 was 208,242 square feet. 

The cost per square foot was $0.090-f . 

Statement of expenditures. 

Total material and labor expended, as per abstract, during 1894 $29, 651. 33 

Total material and labor expended by Assistant LeVasseur 3, 465. 12 

Total material and labor expended in preparation and repairs to plant 
and steamer Minnetonka (which was sunt while in this service) 7, 915. 10 

Total expended 41,081.55 

Herewith is a statement of expenditures and also a map showing the location of 
the work. 

Very respectfully, your obedient servant, 

Wm. Gbrig, Assistant Engineer, 
Capt. Graham D. Fitch, 

Corps of Engineers, V. S, A. 
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AbHract of expendiiHrea at IftcAfnan, Ey,, for 1894. 





Saperin- 
tendeuco. 


Care of 
plant. 


Eepairs 
to plant. 


Miscel- 
laneous. 


Graham. 


Towboata 


1 


Items. 


Joy Pat- 
ton. 


■ Marga- 
ret. 


Labor 


$481.25 

7.85 
46.81 


$281.27 

20.68 
71.04 
14.00 


$223.34 

6.60 
22.68 


$146.97 

15.70 
53.92 


$1,311 84 

108.00 
159. 51 
746. 40 


$78.17 

17.33 
13.10 
91.25 




Soibalstenoe: 

Serrice 




Sapplies .•. 


$5.58 


fNml 


220.01 


Lamber 




23.54 
24.08 






Soikdaand naila..... 














Hiro of ateamera 










480.00 
9.76 


1, 527. 50 


Oila and enaineers* suDoIiaa. . 




16.16 
69.69 


3.75 




18.40 
.50 




MiafmllaiHM>iM 


800.00 
















Total 


1,335.91 


472.84 


803.99 


216.50 


2,344.65 


680.61 


1, 753. 09 









River mat- 
tress. 


Connecting 
mattress. 


Bank revetment. 




Itcma. 


Hydraalio 
grsding 

$609.50 

2.74 
9.41 


Hand grad- 
ing. 


Paving. 


Total. 


• 
Labor 


$2,142.71 

94.43 
324.39 

2, 580. 01 
211.95 

1,178.73 
120.60 
548.71 
304.86 
285.00 
7.00 


$149.00 

4.11 

14.12 

163.92 


$165. 94 

5.36 
68.38 


$2,616.65 

11,95 
70.09 


$8, 206. 61 
294.75 


SubaUtence: 

Servioe 


Sannlies • 


859.03 


Bmah 


2,743.93 
211.95 


Poles 








Stone 


255.34 

2.40 

31.26 






6, 296. 26 


7, 730. 33 


"Wire, annealed 






123.00 


Wire strand 








579. 97 


Wire, ailioon bronae 


1 




304.86 


CUps 








285.00 


Stoplea 


1.00 


1 




8.00 


CmIi 


28.00 






1.099.66 




370.49 








370. 49 






i 


« 


23.54 


Soikea and nails 


5.50 
310. 17 










29.58 


C&bliw 










310. 17 


Hire of ateamers 










2, 007. 50 


Olia and encineers' sanDlles 






4.00 






52.07 


Hire of barsaa 


500.00 
20.00 

840.17 
82.10 

134.56 


24.00 




i, 000. '66' 

42. UO 
847.98 


1, 524. 00 


\cr....w.fT.. .:::::::::...., 






62. UO 


Towing 








1, 688. 15 


OiiaiB 


• 






82.10 


M iar^llaneona 




3.20 




46.57 


1, 051. 61 










Total 


10,061.38 


645.15 


656.94 


239.68 


10. 931. 50 


29 65i. 33 







Ahsiraet of expenditures at Hickman^ Ky.yfrom January 16, 1895, to February 4, 1895. 



Itema. 


Saper- 

intend- 

ence. 


Labor. 


Sub- 
sis- 
tence. 


MaterUl. 


Tow 
boats. 


Ro 
pairs. 


Oil 
and 
sup- 
plies. 


Amount of work 
done. 


Total 
cost. 


Grading 

Tnring 


t20.00 
330.00 


$80.63 
487.00 


$50.00 
84.43 










150 cubic yards 

24,000 square feet . . . 


$150. 63 


$1,839.96 


$579. 46 


$2.20 


$1.50 


3,314.49 


Totnl.. 


340.00 


567.63 


134.43 1.830.00 


579.46 


2.20 


1.50 




3, 465. 12 
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Appendix 5 B. 

report of assistant engineer william gerig on improvement of harbor at 

new madrid, mo. 

United States Engineer Office, 

Memphis, Tenn,, March 5, 1896, 

Captain: I hare the honor to siibmit my report on improving New Madrid (Mo.) 
Harbor during the fall of 1895 : 

The work covered by the project embraced the continnation of the existing 
revetment as far downstream as fands would permit, i. e., the construction of a 
fascine mattress 250 feet wide and the paving of the bank to about the 30-foot stage. 

Consiruciian, — Work began immediately after the arrival of the mattress plant 
from Hickman, Ky., on October 10, 1894. The season was good, the river remaining 
nearly stationary during the prosecution of the work. The first time lost by rain 
was October 12, and the total time lost was one and one-half days. 

Labor,— The labor was not as abundant as at Hickman, but was better as a class. 
The rates of pay were the same as at Hickman. The maximum force employed was 
207 on October 16. 

Materials. — Brush and poles were obtained by contract, at $1.07 per cord for the 
former and $1.50 per cord for the latter, and the source of supply was from 70 to 90 
miles above the work. The deliveries were prompt consider iag the extreme low 
water and many shoal crossings. The cost of towing brush and poles was 42 c«nts 
per cord. 

Stone was obtained by contract f^om Apple Creek, Mo., at $1.60 per cubic yard 
for riprap and $1.30 per cubic yard for spalls, delivered at the work by the con- 
tractor. Some time was lost waiting for stone, but the contractor made the deliv- 
eries as fast as called for by the contract. 

Fascine fnattresses. — The method of constructing the fascine mattress, was the 
same as at Hopefield Bend, Arkansas, during 1893, and was fully explained in my 
report on that work. The progress made during construction was better than at 
Hickman. The maximum number of linear feet of mattress made per day was 190, 
and only 181 men were employed. Mattress construction was begun October 11 
and comx^leted October 23, when the mattress was sunk. One mattress, 250 by 725 
feet, was sunk, the npper edge being at a point 90 feet below Station 8 and extend- 
ing to a point 115 feet below Station 7 of the survey of 1893, overlapping the exist- 
ing mattress about 25 feet. 

One mattress was 725 by 250 feet =1,812.5 squares. Its cost in detail was : 

Labor and subsistence $2,279.15 

2,960.33 cords brush 3,167.54 

124.1 cords poles 202.65 

1,382.02 cubic yards stone 2,211.25 

6,000 pounds wire, No. 12 steel 92.39 

1,240 pounds wire. No. 9 steel 17. 85 

2,000 pounds wire, silicon bronze 320.73 

20,167 pounds wire, strand 631.87 

2,125 Crosby clips 268.75 

400 pounds staples 2. 00 

Manila rope 185. 27 

Piling 4.50 

Wire cables (mooring) 131. 59 

Miscellaneous material 144. 20 

Superintendence 211, 33 

Care of plant 237.26 

Repairs to plant 102.04 

Towing brush 1,213.28 

Miscellaneous expenses 55. 50 

Total 11,479.15 

Cost per square of mat built, $6.333-|-' 

Average quantities of material used in the construction of one square (100 square 
feet) of fascine mattress was : 

Brush cords.. 1.633 

Poles do 068 

Stone cubic yard. . - 762 

Wire, steel, No. 12 ; pounds,. 3.310 

Wire, steel, No. 9 do 684 
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Wire, silicon bronze pounds. . 1. 103 

Wipe,8trand do 11.127 

Clips number.. 1.200 

8UplM pound.. .220 

Grading,— The bank had a good slope, about 1 on 3, and no hydraulic trading was 
necenary. Preparatory to paving the bank was neatly dressed by hand. The cost 
of hsDd grading was $S37.Q2, or |K).767 per linear foot of bank paved. 

Connteting mattren, — One narrow connecting mattress was placed whore the river 
msttrMB did not oome up to the water's edge. This mattress was also of the fascine 
trpe, the fascines being parallel to the river bank, and overlapped the river mattress 
alWDt 10 feet. 

ToUl squares of oonneoting mattress made were 88. 

Its cost in detail was : 

Labor and subsistence $196. 67 

lOO cords of brush 107.00 

200 cabic yards of stone 320.00 

500 pounds of wire, steel 7.60 

SnperiDtendence 21.13 

Care of plant 23.72 

Repairs to plant 10.20 

Towing 100.00 

Ifiseellaneous expenses '. 5.55 

^ Total 791.87 

Cost per square built, $8.998+ . 

The average quantity of stone used per square, 2.28 cubic yards. 

The excessive cost was due to the large amount of stone placed on the mattress. 

Paving. — ^This work was begun October 31 and was completed November 15. Pav- 
iDK began at or near the low-water stage and extended to the top of the strata of 
sand, or to about the 30- foot stage. 

The average thickness of the paving was 12 inches — 4 inches of spalls and 8 inches 
of riprap. 

liengtii of bank paved was 700 feet, and the square feet of bank paved was 80,766, 
or 8,974 square yai^s. 

Its cost in detail was : 

Ltftbor and subsistence $1,251.92 

2,7i3.34 cubic yards stone 4,004.90 

liiscellaneons material 21.50 

Hand grading 537.02 

Soperintendence 126. 80 

Care of plant 142.36 

Repairs to plant 61.22 

liiseellaneons expenses 33.30 

Total 6.179.02 

Coat per square foot, $0,076+; cost per square yard, $0,689+. 

SUMMABT. 

Siver mattress, 725 linear feet, 1,812.5 squares $11,479.15 

Connecting mattress, 88 squares 791.87 

Paving, 700 linear feet, 80,766 souares 6,179.02 

Expended preparing plant and tor property 1, 549. 96 

Total expended 20,000.00 

Transmitted herewith is a tabulated statement of expenditures and also a map 
showing the location of the work. 

"^ry respectftilly, your obedient servant, 

Wm. Qbrio, A89i$ia,^i Engineer. 

Capt. Graham D. Fitch, 

Corps of EngineerSf U» 8. A, 
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Abstract of expenditures at New Madrid j Mo. f far 1894. 





Super- 
intend 
enoe. 


Care of 
plant. 


Repairs 

to 
plant. 


Miscel- 
lane- 
ous. 


Towboats. 


River mattress. 


Items. 


Gra. 
ham. 


Joy 
Pat ton. 


Marga- 
ret. 


Amount. 


Cost. 


I«abor ...>............ 


6260.42 

10.87 
37.07 


$236.01 

27.66 
71.21 


$02.50 

6.05 
15.58 


$34.77 

16.67 
42.91 


$57.33 

6.00 
18.00 


$615.84 

34.00 
42.67 






$2,072.40 


Subsistence: 

Service ........... 






55.39 


Stores 


$12.40 




151.36 


BruHh cords . . 


2.960.32 
124.10 
1,382.02 
6,000 
1,240 

2.000 

11,886 

6,973 

1.308 

2,125 

400 


3,167.54 


Poles .... .. do. . . . 
















202.65 


Stone. . .cubic vards. . 
















2,211.25 


Wire. No. 12.i>ounds. . 
















02.38 


Wire. No. 9 do. . . . 
















17.85 


Wire, silicon bronze, 
poundii ^ ,, 
















320.73 


Wire strand, J inch, 
pounds 














• 


390.85 


wire strand, -^ inch, 
pounds 
















184.78 


Wjre strand, ( inch, 
pounds 
















S&24 


CIiDS ...... .nnmlier. . 
















268.75 


Staples Dounds. . 
















12.00 


coS:!:......^..™:: 




55.00 






79.12 


38.75 


54.46 




Hope, nianlla 










185.27 


Lumber 






40.23 














Piling 










• 






4.50 


Spikes and nails 






18.25 












5.50 


Oils and engineer's 
sunnlies ............ 




13.46 




10.43 


5.78 
320.00 


3.25 






Hire of steamers 












Cables 
















131.59 


M^Hcellaneonn. ...... 


50.00 




.85 




15.25 








138.70 












Total 


369.26 


403.34 


173.46 


94.35 


186.13 


1,057.04 


70.11 




9,669.74 









Connecting mat- 


Bank revetment. 


Total, 700 linear 
feet bank revet- 
ment. 


OnanU. 

uesper 

square 

of river 


Items. 


tress. 


Hand 

grading 

(cost). 


Paving. 




Amount 


Cost. 


Amount 


Cost 


Amount 


Cost 


mattress. 






$191.81 

L36 

3.50 

107.00 


$507.00 

8.40 
21.62 




$1,181.48 

9.68 
60.70 




$5,249.56 

176.08 

477.98 

3, 274. 54 

202.65 

6,536.15 

96.25 

19.59 

320.73 

890.85 

184.78 

. 56.24 
268.75 

12.00 
227.33 
185.27 

40.23 
4.50 

23.75 

82.92 
320.00 
m.59 
226.30 




• Subsistence : 

Service - 










Stores 










Rrush ....... .cords . . 


100 




3,060.32 
124.10 
4,325.26 
6,380 
1,360 

2,000 

11,886 

6,973 

1,308 

2.125 

400 


1.633 


Poles .......... do . 








.068 


Stone . .cubic yards . . 
Wire, No. 12.ponnds. . 
Wire. No. 9 do. . . . 


200 
380 
120 


320.00 
5.86 
1.74 




2,743.24 


4,004.90 


.762 




3.310 








.684 


Wire, silicon bronze, 
pounds - r T ........ . 








1.103 


W^re strand, ^ inch, 
pounds 












' 


Wire strand, A Inch , 
pounds 












> 11. 127 


Wire strand, ^ inch, 
pounds 














Clips number. . 












1.200 


Staples pounds . . 












.22tf 


Coal 















Rope, manila. 
















Lumber 
















Pilinir 
















SolkeA and nailH. . . . . 
















Oils and engineer's 
supplies 
















Hire of steamers 




• ••••■•• 












Cables 
















Miscellaneous 










21.50 




















Total 




63L27 


537.02 




5,278.32 


- 


18,460.04 
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Appendix 6 0. 

k«poot op assistant emginker aug. j. nolty on oi*erations ok construction 

parties under his charge. 

United States Engineer Office, 

Memphis, Tenn,, March, 1895, 

Captain: I have the honor to submit my annual report of the operations of the 
coostmction parties under my charge during the season of 1894-95. 

The period covered by this report begins with September 16, 1894, upon which 
day the first tow of plant was taken to Ashport Bend by the steamer Titan. The 
second tow did not leave until the 25th of the same month, ns the Tita%i was required 
to assist in raising the sunken steamer Minnetonka, and the chartere<l towboat Jay 
Gould did not arrive at the fleet until the 24th. Plant was moved up to Ashport 
Bend and Bullerton Towhead as fast as tow boats became available. 

A$hpcrt Bend, — The project for this place was the completion of the revetment of 
this long bend and the repair of a fault, which, originating in the 1892-93 work, had 
by successive caving durmg high water worked downstream until it included about 
125 feet of the 1893-94 work. 

The new work of the season begins at 153 4- 40, overlapping the previous season's 
vfork by 25 feet, and ends at Station 166 + ^0. Two river mats were constructed, 
one 1,085 feet long and the other 294 feet. The width of each is 260 feet. The con- 
struction of two instead of one was rendered necessary by the shape of the shore 
line. Had the mat been made in one continuous length it would, in order to clear 
the point below, have left a wide uncovered space between the inshore edge of the 
mat And the shore line, subsequently to be covered with connecting mats. Hence 
the first mat was continued down as far as it was possible to closely follow the 
shore line and then sunk. The mat plant was then reversed and the work tinished 
by working from just above the salient upstream until a lap of 25 feet over the foot 
of the first mat was obtained. This method enabled us to closely follow the shore 
line, and eliminated all but one small connecting mat. 
Hat No. 15, the long one, was begun on the 2d of October and sunk on the 22d. 
Mat No. 15a, the short one, was begun on the 22d of October and sunk on the 27th. 
The apparently slow progress in the construction of these two mats was duo 
entirely to the scant supply of brush, which caused frequent stoppages of the work 
or compelled us to work with a largely reduced force. 

Grading. — As soon as mat No. 15 was sunk grading of the bank was bo^un. The 
bank was graded to a slope of 3 to 1 from the zero line up to the two-thirds stage, 
the balance of the bank being left standing with a vertical face. 
This work was done with hydraulic graders Nos. 2 and 4. 

Paving. — Ah soon as the grading had advanced sufficiently far to not interfere with 
tbe pavers, the riprap was carefully laid upon a 4-inch spall foundation spread in 
advance on the slope. The paving was carried up to the 17-foot stage. 

On November 1 the mat plant, together with the bulk of tbe working force, was 
transferred to Bullerton Towhead, a small party in charge of a foreman being l<;ft 
to complete the paving, grading, and repairs to old work. In addition to the above 
work tne party had also to load stone from the storage piles at Ashport and Fletchers 
bends for their own consumption and for that of the Bullerton party. 

All work was finally completed December 19, when the force was paid ofiT. All 
xnattress work made here was of the fascine type. 

Bullerton Towhead. — Work was bc^un here on the evening of September 27, upon 
w^hich day a small pBrtv begun clearing the bank for a distance of 1 mile of standing 
timber, brnsh, and drift for 50 feet back from the edge, and doing other work pre- 
liminary to beginning mat construction. By October 7 enough plant was up here to 
enable us to begin mattress work, and on the 9th the plant was swung into position 
Ibr the first mat. This is designated mat No. 5, four naving been constructed here 
"the previous season, and the successive mats have been numbered in the order of 
their construction and not according to their geographical position. Thus No. 5 lies 
between Nos. 6 and 9. 

The head of No. 5 was placed 3,000 feet below the foot of No. 4. Mat No. 5, which is 
1,016 feet long by 260 feet wide, was sunk October 28. The slow progress in the con- 
struction of this mst was caused by frequent failures in the brusn supply. Mat No. 
6 was beffun October 30 ami sunk November 10. It is 986 feet long and 260 feet wide 
and overlaps the head of No. 5 25 feet. 

November 1 the mat plant from Ashport Bend was received here and the construc- 
tion of mat No. 7 was begun on the 3d. The head of this mat was placed about 950 
feet below the foot of No. 5, and its lower end marked the termination of the revet- 
ment. The length of No. 7 is 1,354 feet and its width 260 feet. Begun November 3, 
it was sunk on the 17th of the same month. 




^ 
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Hat No. 8, began November 13, was aimk on the 24thy after attaining a lengtl 
1,015 feet. Its width is 260 feet and its head overlaps the preceding season's worl 
feet, and its foot covers the head of No. 6 an equal distanoe. Mat No. 9 was bei 
November 19 and sunk November 29. Its lensth is 978 feet, with a width ofXOh 
It covers the space between mats Nos. 5 and 7, each of which it overlaps 25 f( 
This was the last of the river mats required here. 

Connecting maU, — Of these there were required 14 to bridge the spaces betw 
the shore line and the inshore edge of the river mats in some of the deep scallc 
where it was impracticable to fit m closely the river mats. The 14 connecting m 
aggregated 981 squares, and each one overlapped the main mat 8 to 10 feet. Tl 
inshore edges rested on the low -water line. ' They varied in length &om 260 tc 
feet and in width from 64 to 30 feet. 

All mattresses, river and connecting, are of the fascine type. All those bnilt pi 
to 1888 were of the woven type and from 100 to 150 feet wide. Those built sul 
quently were from 200 to 300 leet wide, and after 1892 the fascine mat was adop 
as the standard. While this latter type is much more expensive, by reason of 
larger quantity of material entering into its construction, the progress in build 
is much faster. With the woven type 100 linear feet was a good day's work, wl 
of the fascine mat 170 feet has been frequently made, and a result of 180 feet h 
under favorable conditions, been attained. One hundred and fifty feet of fasc 
mat may be considered an average da^'s work. It goes without saying, that rapid 
of construction is, owing to the relative shortness of the low- water season, of mi 
more importance than cost. But the great advantages of the modem type of n 
over the old style are its density, which prevents undermining; its flexibility, wh 
allows it to accommodate itseli without rupture to the ine<^aalities of bottom, a 
to qnickly follow any cutting awajf under its outer edge with the result of fina 
checking this undermining, and its greater strength, which makes it much 1 
liable to rupture while sinking. 

Qrading, — The work of grading the bank to a slope of 3 to 1 from the zero line 
to the 20 foot stage line was begun October 30 with hydraulic grader No. 2, supp 
mented on the 16th of the following month by grader No. 4, which had that c 
finished work at Ashport Bend. The progress of this work was slow and diffic 
owing to the bank being encumbered with remnants of the old shore work of bn 
and stone, which had to be first washed clean of the accumulated sediment on 1 
and then broken up and removed before the grading could proceed. This old wc 
was in many places silted up to a depth of 3 feet, and most of the brush havi 
sprouted after being laid down in 1883-84, had finally formed a heavy growth 
willows with roots penetrating deep down. Down near the foot of the towhei 
w^here most of the old work had caved off, the bank was heavily timbered, and ma 
large stumps had to be removed. In order to expedite this work one pile driver c^ 
tatning a duplex Worthington pumping plant was added to the grading plant, a 
the two large graders were each suppliea with one No. 3 ''Wells light,"' by the i 
of which they were enabled to work twelve instead of ei^ht hours. Grading y 
completed December 20, after which the machines were laid up. The slopes w 
graded up to the 20-foot stage, the remaining part of the bank being left standin 

Fating. — This work was started as soon as the grading had advanced sufflcien 
so as not to interfere with the men placing the riprap. A 4-inch layer of qua 
spalls was first spread and the stone laid upon this. Up to the middle of Decf 
ber this work proceeded without interruption, but after that date, the storage pi 
having been exhausted, the work could only proceed as fast as stone direct from i 
quarries was received, and as the stage of water in the upper rivers was v< 
low at that time much trouble and delay was encountered in brining down to^ 
For the same reason barges could only be lightly laden. In addition to low wa 
ice in the upper rivers toward the end of December and early in January increai 
the difiSculties of towage. 

The working force was gradually reduced, a sufficient number of men to ban 
the stone as fast as receiv^ being retained. January 11, nearly the entire rema 
ing force was paid off, leaving only a small skeleton organization which could 
rapidly filled up as soon as the stone yet to come had arrived. 

The work was finally completed January 30 and on the following day the pli 
still remaining at Bnllerton was towed to the harbor at Memphis. 

Four hundred and eighty cubic yards of stone not required for the work was stoi 
on the bank for future use. 

REPAIRS TO AND PRESERVATION OF EXISTING WORKS. 

Ashport Bend. — Included in the ])roject for the season's work at this place was 1 
repair of a fault, which, originating in the 1892 work, extended downstream 
gradual caving until about 125 feet of the 1893 work was involved. 

A preliminary examination made here gave evidence that the river mats were un 
jnred, but simply lowered down by undermining from the inshore edge, and that 1 
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damage started by a mptnre of tho revetment along the low- water line, from whence 
It extended backward and downward. As soon as the last river mat had been fin- 
ished the mat plant was moved to this &nlt and the repairs begun. These consisted 
in the constmctiou of two floor mats, made to fit the pocket nicely and to overlap the 
river mats and each other. After these were sank the foot of the bank was graded 
to a slope and covered with riprap up to the 6- foot stage. The two floor mats aggre- 
gatetd 442 squares. The work was begun October 27 and completed November 1. 

Xlie annsually low stage of river prevailing at the time operations were going on 
liere uncovered parts of the 1892 ana 1893 work that had heretofore been submerged, 
Aiid these exposures showed that more stone was needed, hence it was decided to add 
XDore stone to these parts of the work. A total of 2,493 cubic yards of stone was 
e^cpended on this worn, of which 920 cubic yards was used in the ''pocket'' and the 
l>Ain.nce on the insufiicicntly ballasted work of 1892 and 1893. 

Fletchers Bend. — A small section of the work near the low-water line required addi- 
tional stone, and 85 cubic yards was thus expetided. 

C^aceola Bar. — About 1,200 cubic yards of stone could have been advantageously 
e3ci>«3nded along the 1884 and 1890 work, but the shortage in the stone supply pro- 
li.i1>ited this expenditure. 

ISullertoH Towhead. — About 150 feet of a long pile bulkhead filled with brush and 
st:one, built in 1884 in front of a badly sloughing piece of bank, having been pushed 
out. of perpendicular, and this being taken as evidence that this piece of bank was 
still sliding, tho bulkhead was reenforced by buttressing it with stone dumped on 
t.lio river face. One hundred and eighty-five cubic yards of stone was expended here, 
^^ear the bead of the 1893 work that part of the bank lying below the mid-stage 
licke had settled somewhat, and this subsidence caused a separation of the paving, 
8o t;liat a bare face 2.5 feet high and about 400 feet long was exposed. This face was 
dx*€3ssed ofi' and repaved. Two hundred cubic yards of stone was thus expended. 

Supply service, towage of brush. — As already mentioned, some delays involving loss 
of t^ime were met with in the early stage of the season's work by reason of scant 
»o j>ply of brnsh. This, however, was not the fault of the contractors, but was 
nminly due to the disorganization of the towage service by the sinking, early in the 
seAson, of the Minnetonka. 

"Alioagh this boat was at once raised and sent to the ways for repairs, it was of no 

ftiT^her service to ns during the season. The steamer Jay Gould, being at that time 

tlie only lar^etowboat available, was at once chartered, and would have done rapid 

aod economical service had it not been for the steady decline of the river, which 

compelled us after a month's trial to exchange this for a lighter draft boat. The 

Oh4M.rley McDonald was then chartered. As soon as the Titan became available she 

also was put into the brush-towing service, and later on the X. E. Patton, a chartered 

boat, was added to the service. Henceforth the supply of brush was ample. In 

iMld ition to supplying the large demand of the Ashport and the Bullerton construction 

parties, the Gold Dust Dam party had also to be supplied. 

XLe maximum upstream towage was 120 miles and the maximnm downstream 
170. Two brush camps were required for furnishing the requisite amount of brush. 
J^lieeries of stone. — The contract entered into with Messrs. McTighe & Co. called 
for the delivery of 43, 600 cubic yards of stone and spalls by December 1, 1894, two- 
thirds of this quantity to be delivered at the works by September 1 and the balance 
"X December 1. As a' matter of fact, however, the contractors failed most lament- 
***^y to furnish even an approximate amount by the dates specified. By September 1 
*|J®y bad only delivered 13,975 cubic yards, whereas by the terms of their contract 
j^>OO0 yards should have been at the works. Early in August, it being evident that 
•aere ^ould be a large deficit in the stone supply, the steamer Titan, together with 
'^ I'^nited States barges, was loaned the contractors for one month, they to pay all 
^P^Oaes of running the boat and getting barges ready'. Without this aid there 
^l^^d not have been sufiBcient stone to warrant a beginning of work on hand by 

j^tiujo operations were to begin. 
^^^^e lifan was thus ejnployed from August 11 to September 14, when she was with- 
^rawn for the purpose of towing plant to the works. The steamer Minnetonka also 
oi^^Sht down one tow for the contractors. Later on, the inability of the contract- 
g^ ^o comply with the terms of their contract, having been fully demonstrated, the 
<;jj^*^ers Margaret, Joy Patton, and L. E. Patton were employed to tow stone pur- 
^|T^^<1 in open market under paragraph 12 of the contract specifications. Even 
Qj^ J^ «ill the assistance given the contractors, there had been delivered by December 1 

.j^ ^,000 cubic yards. 
^j^r**^ difficnlties of towage were materially increased late in the season by the 
11^ ^^tuely low stage of waU?r prevailing, but the main cause of the contractors'^ fail- 
^jj.^ "^"as their dilatoriness in beginning deliveries after the award of contract. This 
^. *^^ci them to lose much of the best of the boating stage of river. Had the full 
^Jr^^tity of stone been on hand by December 1 the work would have been completed 
y tii© end of December. 



^ 
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The quantity of stono actually delivered by McTighe &, Co. was 23,117 cubic yards 
of riprap and 3,644 cubic yards spalls. 

The following quantities of material were towed by United States steamers during 
the season, viz: 

Brush, 30,143 cords; cost of towage per cord, $0,558. 

Stone, 6,^B8 cubic yards; cost of towage per yard, $1,288. 

It will be seen that the cost of towing stone is very high. Various causes operated 
to briuf^ about this result, chief among which were the extremely low stage of river, 
which incre«ised the difficulties of navigation and allowed us to put only light loads 
on the barges, and the slow loading of barges at the quarries. Boats that could have 
handled six loaded barges were compelled to either come do««n with two or three 
or else wait a long time for a full complement. 

As an evidence of cheap towage unaer favorable conditions 1 will cite the work 
the Titan performed in the spring and summer of 1893, when this boat brought dowiiv 
nearly 24,000 cubic yards of stone at a cost per yard of $0.3068. 

CONDITION OF WORKS AND RECOMMENDATIONS. 

The condition of the revetment and closure works on Plum Point Reach was 
the beginning of 1895 as follows : 

Daniels Point. — This revetment was originally 5,300 feet long, and in 1892 it w: 
contemplated to extend it farther upstream, but funds being required for the pi 
tection at other places deemed of more importance, the extension was postpone 
It has never been extended. All work above the zero line is badly wrecked, but 
is believed that all river mats are in place .ind uninjured. The bank should ~ 
regraded from the low- water line up and covered with riprap on a 4-inch sps 
foundation. 

Since 1892 the damage to the upper work has been going on steadily, and unh 
this damage is soon checked it will result in rendering useless and inopterative I wMie 

entire work. The maintenance of the present bank line I consider of vital imp^^v^i^r- 
tance to the stability of both the Ashport and the Gold Dust crossings. 

In addition to restoring the old work, the revetment should be extended ui 
at least 5,000 feet. This would bring the work well above the Island No. 26 ci 
ing, or to a point where there is no direct impingement of the current against 
bank. Above this proposed terminus the water is shoal and the bank is well p^ 
tected against further erosion by the accretion to Island No. 25. River mats 260 ^ 
wide from the zero line out are recommended for this locality, with riprap runni 
up to the two-thirds stage. 

Daniels Point revetment was constructed in 1889, and repairs were uudertakei 
1892, but never completed. 

Ashport Bend, — This work was last inspected early in the current year and 
then u>und to be in excellent condition. No further work is considered m 
here under present conditions of river and bank. Both the upper (Ashport-DanL 
Point) crossing and the lower (Gold Dust) crossing are in sucn good condition if 
boats no longer take soundings there even at the lowest stage. Ashport revetmi 
was constructed in 1891, 1892, 1893, and 1894. Extensive repairs were made in 11 
and slight ones in 1894. This revetment is 17,000 feet long. River mats are 200, 
260, and 300 feet wide. 

Those built in 1891 and 1892 are of the woven type; all others are fascine mats 

Fletchers Bend, — The upper revetment, constructed in 188^1, shows the effect of 
the high-water bank protection of those days consisted of a loosely woven bi 
mattress, over which stone was distributed. The slopes to which the bank 
then gra<led were steeper than those now used, being 2^ to 1. The brush fount 
tion has long ago decayed, and as the stone was but scantily distributed ovei 
there are now numerous bare places exposed to the erosive action of the current 
wavo.«. The damage is greatest at the foot of the artificial slope, or near the 1( 
water line, where the decay of the brush allowed the stone to roll down the stee] 
under- water slope, thus exposing long strips of bare bank. Owing to the shiftinj 
the low-water cnauncl and the building oi a bar in front there is very little sti 
against this part of the bank. There is no present need of any Tepidrs. 

From the foot of the 1884 work, which is 2,800 feet long, for a distance of 7,* 
feet the work is in excellent condition. Below this lies the experimental ''inl 
rupt'Cd*' revetment, and here the caving back of the unprotected blocks hasdama^ 
the head and foot of the adjacent sections of revetments. Here the proposed si 
merged stone spurs are to be built, but it will be found that even if these answer 
purpose of their construction the damaged extremities will have to be restored 
order to cheek further disintegration. Fletchers Bend revetments were construct 
in 1884, 1888, 1889, and 1891, and repaired in 1893 and 1894. The total length of t 
work is, inclusive of the three unprotected blocks, which aggregate 1,200 feet 
length, 15,000 feet, ~ ' j 
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Gp}d DuBt dikes, — This system shows no change except that due to age. It has 
^Qcomplished its purpose, namely, the contraction of the excessive width of river. 
'Hiese dikes were constructed in 1882, 1883, and 1884, and while now practically 
<l^troyed, there is no present danger of injury to or deetmction of the results 
obtained, especially as the old work has been reinforced by more modem works in 
^e cliates below. * 

DUm in Elmoi and Island No. 30 chutes, — These dikes were constructed in 1889 and 
1^, and show no change since last report. The chutes are closed at the 8-foot 
Stage. 

rfii» Point, — Eight hundred feet of revetment was placed here in 1889 to relieve 
^e bank from the attack of a strong current impinging against it. Since then by 
tfae downstream travel of the crossin^^ the place of impingement has been shifted, 
*od the revetment is almost entirely silted up. Late in 1894 the channel, which had 
heretofore run by Plum Point, changed its course toward Osceola Bar, and this has 
^iieved the bank^ which had up to then been caviQg extensively. Should the chan- 
nel a^ain resume its former course some work will undoubtedly have to be done here. 
Osceola ^ar.— What has been said of the Fletchers Bend revetment of 1884 applies 
^ thtU constructed here in 1883-84, with the addition that the head of this work is 
^*4Uy disintegrated. The new work farther down is in first-class condition. I 
^^pectfully renew my recommendation, made in former reports, that the Osceola 
p^r revetment be extended upstream 3,000 feet, so as to cover the lower half of what 
'orxnerly was designated "Upper Osceola Bar," but is now joined to Osceola Bar 
P'^oper. The minimum distance across the bar to the chute is now less than 50p feet, 
^ii<l slionld this barrier be washed away the resultant effect would prove disastrous 
^ t>be Plum Point crossings. A cut-off here would turn a large volume of water into 
^^ now closed Osceola Chute. The remnants of the old closure works in this and 
l^^illerton Chuto could offer but a slight resistance to any large increment of water, 
2J^<1 ^be result would be the reopening of a chute closed only at a great expense and 
^'^o consequent abstraction of a large volume of water from the lower crossings. 

^>^ ^ addition to the revetment recommended the head of the 1884 work should be 
^^<Aired and the small chute just above R 43 A be closed with a brush and stouo 
■**J^founded on a small mattress. 

^^^^e length of the 1884 work is 4,800 feet. Between this and the later work of 
*^^0 and 1892 there is an unprotected interval of 4,500 leet. No work is considered 
^^<^eB«ary here, as but little erosion is going on there. The later work is 5,500 feet 
loi^^ an J includes two brush and stone sills across two chutes. 

^it^m Point dikes, — This system was constructed in 1882-1884 for the purpose of con- 
ting the excessive width of the river opposite Bnllerton Towhead. They were 
. . ^red in 1885 and are yet in fairly good condition, except Dike No. 6, which is 
*^^:gly wrecked. 

, ^^ese dikes, six in number, were built from 1882-1884. Very little remains of them, 

^^ 'the chute is practically closed at midstage. These chutes were formerly the 

ET^f^rred low-water channels. As a reenforcement to the pile dikes in Bullertou 

J-'^ute two brush and stone sills were in 1892 placed across the mouth of two chutes 

ip^^ing from the main river. These, together with the Osceola Bur and Bullertou 

J^^^rljead revetments, form effective barriers against the ettorts of the river to 

~>en Bnllerton Chute. The only danger to be apprehended is from the caving 

^y of Upper Osceola Bar. 

^tlertou Towhead. — ^The original work was constructed in 1882-1884 and held until 
■» when several serious faults appeared. The damage increased rapidly, and in 
_ ^S4 the entire revetment was renewed with heavier and stronger works. 
^^•^^'^^wUaneous, — ^The following-named towboats aud tugs were emjdoyed during the 

Y^^^ or part of the season, viz : 
0^^^ited States steamer TitaUy 1 month and 25 days; H. M. Graham, 9 days; Itasca, 
i£^rf^ season, as tender to works; chartered steamer Jay Gould, 1 month and 9 
1 j^* 5 Charley McDonald, 1 month; Margaret, 1 month and 10 days; L. E, Patton, 
ni^^^^^^th and 12 days; Joy Patton, 2 months and 14 days; tug Thos\ Heidel, 1 moqth 
ei^ ^ ^1 days, as tender to works. Four barges 100 by 25 feet were chartered for the 
* ■"-' season at $4 per day each. 

following is a summary of the work done : 

"■^j^rt Bend: 

^i ver mats constructed, 1,379 by 260 feet, equal to squares . . 3, 585. 5 

C^onnecting mats constructed do 64 

^^oor mats constructed do 442 

having square yards.. 7, 150 

Oradlng cubic yards.. 39,000 

^tone loaded on barges do 4, 146 

X^oles cut cords . . 18 

Abutments driven number . . 2 

Additional stone on old work cubic yards.. 1,573 

ENG 95 237 
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Fletchers Bend : 

Stone loaded on barges , cubic yards. . 4, 557 

Additional stone on old work do 85 

BullertoQ Tow head: 

River mac made, 5,349 by 2G0 feet, equal squares.. 13,907 

Connecting mat made do 981 

Grading cubic yards.. 116,332 

Paving square yards . . 36, 360 

Stone loaded on barges cubic yards.. 718 

Stone unloaded on bank do 480 

Bank cleared square yards. . 28, 000 

Abutments driven number 5 

Additional stone on old work cubic yards. . 385 

Large scale work sheets, with the work done plotted thereon, and an annual 
abstract of expenditures, giving the total and the unit cost of the work, accompany 
this report. 
Respectfully submitted. 

Aug. J. NoLTY, AtsiBtant Engineer , 
Capt. G. D. FiTcii, 

Ccrps of Engineers f U, S, A.. 

(Through Mr. W. M. Rees, Assistant Engineer in charge.) 



Abstract of expenditures at Ashport Bend, Plum Point Jiea^h, season 1894-95, 





Su- 
perin- 
tend- 
ence. 


Care of 
plant. 


Re- 
pairs 

to 
plant. 


River mattress. 


Bank revetment. 






Mat 


No. 15. 


Mat 

ft 

a 
§ 

< 


No. 15a. 


Grad- 
ing 
(cost). 


Paving. 




Items. 


• 

a 
% 

a 

< 


Cost 


Cost. 


. 

a 

p 
o 

a 
< 


Cost. 


TotoL 


LiAbor .......... 


$203.26 
37.74 


$622.32 
155. 70 


$236.02 
57. 93 


33 
2,712 


$2,750.40 

1,142.80 

4,598.86 

49.50 

3,689.68 


"923 


H13.67 
213. 73 
987.01 


$572. 12 
139. 72 


#685. 54 
232.90 


$5.40Z. ^ 
1,980^ S 

5.586- H 

7.75»- • 


Snbslstenoe.... 
lirnah . . corda . . 


l*olofl .... .do 
















Stone cu. vda 








944 

1,100 

510 


i,284."3i 

15.84 

7.85 




2.041 


2 776 78 


Wire No.9. Iba . . 










Wir©,No.l2,lbs. 
Wire, ailioon 
bronze . IbH . 








2,741 

3,147 

14, 105 

7,680 

764 

10 

2, 527 


73.01 
472.05 
416. 09 
211.70 

20.93 

1.50 

315. 87 






















4"rz- 


Wire atrand, ^ 
inch . - . .lbs . 








668 
1,413 
1,000 


19.70 
37.44 
28.90 








4S^^- 


Wire strand, i"„ 
inch. -. . .lbs. . 














2-*^- 


Wire struud, \ 
inch lbs. 
















Clips, Crosby, i 
inok ... No.. 














^, 


Clips, Crosby, /i 
inch No. . 


















SJB-^ 


Clips, magno- 
lia, ,«;, inch, 
number ...... 








638 

120 
147 

112 
...... 


47.85 

5.40 
3.67 

8.12 








^ 


Clips, bevel, 
nunibor 


















^ 


StAnloH lbs 








542 


23.60 








S^"^ 


Clamps, cablo, 
number 















^ 


Cliain 










12.41 
119.67 
144.43 









■0 2^ 


Hone, manila. . . 




















Y^ S^ 


Roue, wire 


...... .i ..... 

















1^ ^~ 


Coal 




38.50 











201.09 






2£9^^ 


Handling stone. 
Towing 








329.18 

2,590.14 

1 


114.58 




247.73 
603.85 


e^^i 




300.00 
29.67 






645. 50 ^) no 


4,3:^^^ 


Oil and supplies. 











14.58 
.sa 09 


Miscellaneous . . 




32. 39 


: 10. 20 




44. 92 




i6.27 






i^p*'-^' 


Total 












___——• 


241.001,178.58; 304.15 

i 1 




17,015.92 


1 


3,844.441,210.60 

1 


...... 


4.546.80 


28,3^^ ' 
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Ahttraei of expendiiurea at BuUarUm Towhead, Plum Point Reach, »ea$0H 1894-96. 



Itema. 



I«bor 

gttbtistanoe 

Jnab cords. 

PWe».... do... 

^ne.... pounds. 

Wi«,Ko.9 r.do... 

Wjw,Ko.l2 do... 

^n», lUlioou bronze . . . do . . . 

Wire strand. I inob do. . . 

Wlw Atrud, A inch . . . do. . . 

Wiw struid, \ incb do. . . 

gjpt, Cpwby. I incb .... No. 
w?P^ Crosby. A inch . .do. . . 
Clipf, naagnoUa \ incb . .do. . . 
X'fP*> naagnolia, A inch. do. . . 

£''P^ bevel.....?. do... 

}5*P*«» pounds. 

e fPP** «*We number. 

^"»e« poands. 



$1, 001. 79l$S. 331 . 43 J38. 43 
95.40 



f<»P«» wir«... 

c«u. 



HjjdUaiiVtinle:: 

Oi|aii^aiQpplies. 
^'^■<3eIlMiwus... 



Total. 



Super- 
intend- 
ence. 



1,097.19 



Care of 
plant. 



Re- 
pairs 

to 
plant. 



1.024.45 



298.18 



94.40 
428.50 



11.75 



000.00 

64.41 

_2«7^23 

8.109. 60 



15J06 
65.23 



Mat No. 5. 



River mattress. 
Mat No767~ 



s 
o 

a 



Cost. 



3.750 

30 

2.540 

2,900 

4,194 

3,000 

13,208 

7.476 

3,021 

160 

1.030 



1,811 



490 
18 



$2, 
1, 

4, 

3. 



269. 

046. 
012. 

45. 
455. 

41. 

64. 
450. 
380. 
198. 

84 

23. 
128 



a 

•41 



40"... 

77... 
50| 3, 

oo! 

67 1. 
76; 

59: 3. 
00; 2. 
6410. 
11 5. 
27i 2. 
85 
75 



675 
60 
913 
748 
159 
261 
075 
043 
309 
68 
279 



135.82 



22. 
1. 



30 
30 



12. 
119. 
144. 



41 

67 
45 



2, 



308. 
302. 



30 
80 



15, 



42^ 
300. 



75 
20 



362 
066 
265 
201 
10 



Cost. 



♦2. 
3. 
2, 



Mat No. 7. 



a 
o 

a 



146.88 

757. 78; 

932.251 

tK).00 

502.63 

10.77 

48.65 

849.32 

291.17 

133.64 

66.79 

10.20 

84.87 



27.15 

43.47 

16.01 

22.49 

.28 

12.42 

119.67 

144.45 



232.19 
2.114.49 



24.27 



13.131.84 



3,981 

66.4 

2,220 

1,512 

3,779 

3.179 

16,770 

7,162 

3.122 

108 

125 

127 

1.817 

581 

750 

85 



Cost 



$2, 

4. 



10 



406.32 

893.45 

259.67 

00.60 

020 81 

21.77 

58.19 

476.85 

495.55 

189.79 

85.54 

16.20 

15.62 

11.43 

136.27 

26.14 

26.92 

6.16 

.28 

12.41 

119.67 

144.45 



269.82 
2, 327. 28 



27.07 

15, 147. 26 



Items. 



lAar 

g*^»t«ice 

5n»«h cords.. 

«... ..do.. .. 

J»fB,No.l2.do.... 
kli**' ailicon 
ttnonse.. pounds. 

Wfli^ pounds 

'>Bh •*'"* ^ 
''• -ttrand 



River mattress. 



Mat No. 8. 



I Connectiofc 



a 

1 



TbTj pounds. . 

CiiZl** -..nomber.. 

l*^ UugnoUa, \ 
Clip/* -..number,. 

fi^^t^apioliji, A 
Cih^^. - . .number. . 

SJS^ ...poniids.. 






■Manila, 
ire... 



tJ5?^**« atone. 






Total. 



3«764 

60 

1.830 

606 

3,126 

2,393 

9,921 

5.011 

3,099 

57 

232 

616 

1.581 

"345 



251 
lOi 



Coat. 



$2,253.96 
740.09 
4,027.48 3,659 
90.00 60 
2,489.72 1,830 
8.72 2,115 
48.14 2,550 



358.951 

288.31 

132.79 

84.91 

8.55 

29.02 

56.23 

118.57 

"i7.'82 



18.20 
.28) 

12.43 
119. 70 
144.45 



222.13, 
2,183.78 



24.30 



13, 437. 53 



Mat Na 9. 



s 
o 



$1,767.37 
639.78 
3,915.L3;i,274.7 

90.00 
2,480.72 606 
30.46 77 

39.27 1,229 



2,221 

10.128 

5,052 

3,001 

51 

380 

190 

1,807 

'"'566 



Coat. 



mattress. 



a 


o 

a 



333.15 
298.78 
133.88 

82.23 
7.65 

47.50 

18.05 
135.52 

2i.'36 



10 



.28 
'i44.'45 



222.13 
2,080.85 



16.80 



12, 520. 'M 



$1. 628. 70 

541.23 

1,391.83 



600 
4,895 
2,888 

250 



427 

217 
324 



Cost. 



946.01 

1.00 

18.92 

104.85 

143.80 

70.53 

6.85 



53.37 
20.04 

24. S2 

< 

.36 



Bank revetment. 



Grading 
(cost). 



12,339.69 
683.91 



Paviug. 



a 

s 
o 

a 



16,271 



Cost. 



$4,850.92 
2, 040. 91 



22, 136. 69 



84.48 
741.77 



422.90 
571. 12 



500.00 
83.79 

.®®i2? 

5,788.08' 4,706.67 



1,074.97 
4, 759. 63 



67.25 



TotaL 



$24,034.08 

Of 4o4e« Om 

21, 538. 86 
414.60 

37. 042. 15 
114.48 
277.76 

2,073.12 

1,907.31 

884.74 

410.59 

66.45 

309.13 

105.75 

577.65 

69. Ql 

107.41 

48.51 

1.12 

49.67 

777.89 

722.25 

94.40 

851.40 

571.12 

3,314.02 

17, 566. 60 

148.20 

_583.98 

;35,830.37jl23,128.27 
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Abstract of expenditureSf repairs to existing workSf Plum Point Reach, season of 1394-^95. 





Connecting mat, 
Ashport. 


Paving 
Ashport. 


Pavine.Fletch- 
ersBend. 


Paving, 
Bullert4>n. 




Items. 


» 

a 

§ 
1 


Cost. 


§ 

o 

4 


Cost. 


• 

a 
§ 

a 


Cost. 


R 

s 


Cost. 


Total. 


Labor 




$373.66 

170.73 

760.77 

1,251.66 

10.34 

41.85 

51.50 

32.59 

10.35 

1.25 

4.06 

111.67 

544.83 

1.30 




$900.61 
319.93 




$20.67 
6.90 





$89.35 
22.05 


$1. 364. 29 


Subsistence 




519. 61 


Brash.. cords.. 


711 

920 

672 

279 

1,746 

1,230 

230 

50 

56 


7W.77 


Stone cubic yards . . 

Wire, No. 12. .....pounds.. 

Wire, silicon bronze . . do . . . . 


1,573 


2, 140. 07 


83 


115.64 


385 


523.79 


4,031.16 
10.34 














41.85 


Wire strand i inch.. do 

Wire strand ^ inch. do 

Clamps, bevel number. . 

Staples pounds . . 

Clamps, cable — number. . 
Handling stone 














51.50 














32.5$ 














10.35 














1.25 














4.04 




190.93 
588.32 




10.32 
20.98 




46.83 
95.04 


350.75 


TowinK 




1,249.17 
1.30 


Miscellaneous .... 










4,139.86 












Total 




3, 366. 56 




174.51 




757.06 


8,437.99 









Appendix 5 D. 



report of assistant engineer b. b. gordon on repairs to gold dust dam. 

United States Engineer Office, 

Memphis f Tenn.f February 6, 1895. 

Captain : I have the honor to make the following report of work done under my 
charge, repairing Gold Dust Dam, dnring the season of 1894-95: 

The work to he done was rebuilding the dam to a stage of 14 feet on the Amelia 
gange, where it had settled below that line, and at the two breaks that occurred 
below during the high water of 1894; the construction of a submerged mat in the 
hole washed out below the break near the Tennessee shore (Stations 20-23), and 
the construction of two foot mats, 30 feet wide by 4 feet thick, on the up stream side, 
one at each break. 

The two latter were built as one continuous structure with the dam proper, and 
no separate account of the cost was kept. 

The floating plant, consisting of quarter boats Mississippi and No. 25, machine 
boat No. 1, and barge No. 59, loaded with fourteen dump cars for hauling stone, left 
Memphis October 27 at 5.15 p. m. (Machine boat No. 1 wiis returned to Memphis 
November 23.) No work was done in October, as my general foreman was employed 
by Assistant Engineer Nolty at Bullerton Bar, and did not report- to me for duty 
until the afternoon of October 31. 

Preliminary work, — Before active work on constniction could be begun it was 
necessary to do a good deal of preliminary work — grading roadbed and building 
track for the transportation of stone, overhauling hoi.sting engines for handling 
cars across dam, and hauling brush from Gold Dust. On November 1 a force of 235 
men was started grading roadbed, laying track, unloading material, etc., and on 
November 15 the track was ready for use as far as the second break in the dam 
(Station 20). The detailed cost of this work will be shown under the proper head- 
ing. The hoisting engines had also been thoroughly overhauled and a start made at 
hauling brush, and on November 16 work was begun on the construction of the 
submerged fascine mat in the hole washed out below break at Station 20, a detailed 
account of which will be giv^n further on. 

Brush, — There was used in the entire work 6,234 cords of brush and 80.3 cords of 
poles, of which 4,187.5 cords, including poles, w^as received at Gold Dust on barges 
and hauled to the ^te of work by hired teams, and 2,126.8 cords was received from 
sundry parties, delivered on site of work at $1.50 per cord. 

The brush from Gold Dust was hauled from 2^ to 3 miles; 531 team days were 
made, at $2.50 per day, costing for teams $1,329.12. The labor employed was mostly 
self-subsisting, at $1.20 per day. The total cost for labor, unloading barges, and 
loading and unloading wagons, was $1,714.88; this includes subsistence and super- 
intendence. Total cost of hauling 4,187.5 cords (including poles), $3,044, equal to 

.7270-}- per cord. 
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Following is a statement of brush received and cost of same : 



Contractor. 



Hiuter&Frey 

Jaakins & Lnck«tt 
Ifatlwws & Webb. 
»«orKeISdrington. 
H.L.GiU«spie..... 
^olmA.Cnriin.... 

Total 



Number 
of cords. 



3,452.1 
ftSS.l 

1. 160. 1 
105.2 
168.6 
002.9 



6,234 



Price. ; Value. 



$1.07 
1.00 
1.50 
1.50 
1.50 
1.50 



Cost of 
hauling. 



$3,093.75 
655.10 

1, 740. 15 
157.80 
252.90 

1.039.35 



7,539.05 



$2,509.52 
476. 15 



2,885.67 



Cost of 
towing. 



$2,008.62 
381.20 



2,389.82 



Coat of 
overhaul. 



Total I 
value. ' 



$243.28 



243.28 



$8, 455. 17 

1.512.45 

1, 740. 15 

157.80 

252.90 

1. 039. 35 



1.357.82 



Poles were received as follows: 

^m Hunter & Frey, 80.3 cords, at $1.50 $120.45 

Towage 46.72 

Haoling 58.33 

^ Total , 225.50 

Total cost brush and poles 13,383-32 

The stone for this work was delivered during the summer of 1894 on the bank on 
£unot Bar. According to the measurement on barges, there was 6,410.34 cubic 
y^jda, costing $1.67 per yard on the bank, equal to $10,705.26. Of this amount, 
I»^9.30 cubic yards was transferred to Assistant Engineer Nolty, leaving 4,461.04 
^rt^ yards, costing $7,449.93, expended on this work. 

TV-ait^por/flf ion.— For the transportation of stone from the river to site of work a 
voodeii tramway was built across Elmot Bar, 3,000 feet long, and a single track, 
with Ko. 12 steel rail, was laid alone the dam for a distance of 2,300 feet. * The cars, 
noldin^ two yards each, were hauled from river to top of bank of chute by mule 
w*na8. Two mules were required to each car on the wooden track, which, with the 
driver, cost $2.50 per day. Across the dam the cars were handled by two hoisting 
ragines and wire cables, one on each side of the chute. The engines were the same 
vujed last season, and were fully described in the report of Assistant Engineer 
taarles Le Vasseur. Ihe cost of track construction was as follows : 

Material, rails, lumber, spikes, etc $643.58 

^*>or and subsistence 1, 031. 74 

Total cost of track construction 1, 675. 32 

The cost of transportation of stone was as follows : 



Item. 



522^^ to hoitting engines 

^JJ^eonrtmctlon 

XWT* «^l*ir» (including car) 
^'■'•Portation, labor, and tea 



team. 



X«(al 



Labor 
and aub- 
aiatence. 



$291.85 

1,031.74 

489.42 

1. 261. 93 



3,074.94 



Material. 



$234.86 

643.58 

21.56 

108.93 



Teams. 



$23.39 
'318.25 



Total. 



$550.10 

1,675.32 

510.98 

1.689.11 



1,008.93 



341.64 4,425.51 



fw* J^J" thousand four hundred sixty-one 
L^^i^nsportation $4,425.51, or $0.992-f p 



and four one-hundredths cubic yards cost 
»|W'^**o|n*i, w»wwii ^^ft^uj,ui.f ur «pv.j75»^-f- per cubio yard. 
-"-he total cost of stone for the work was: 

1si?3:^ *"^*® y*'^' delivered on bank, at $1.67 $7,449.93 

^ kortation as above 4,425.51 




or^ 



Total 11,875.44 



,5r-®62-|- per cubic yard. 
^^ ^o cars used on this work were new, having been built by the Memphis Car anp 
j.^*>udry Company, but they were faulty in some of the details of construction. 
^^[^^i^ng some modification and repairs, causing a good deal of loss of time and 
^^^^^nent increased cost. Most of the more important changes have been made, 

^ they will be in better shape for another season. 
^Ij **«ctii« nuit in hole below 5realp.— During the high water of 1894 a break occurred in 
^^^am near the Tennessee shore (Stations 20-23), and a hole of a maximum depth of 
^^^^tand a superficial area of some 150,000 square feet was washed out on the down- 



^^^^m side, undermining the lower slope of the dam to within 20 feet of the original 

a. ^^^ l^i>o- At the time work was begun this season the water in this hole stood at 

^^«9B of 4 feet on the Amelia gauge, in this hole it was proposed to build a fascine 

«zteiidiDg200 feet below the dam, with fascines 2 feet thick for the first 100 feet; 
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and then reduced to 1 foot. It was, however , found impracticable to build tbem of 
less than 18 inches thickness, with sufficient buoyancy to carry the weight of the 
run. 

My first instructions from Captain Roessler were to build this mat from the south 
side, with fascines normal to the axis of dam, and some. 260 squares were boilt in 
this manner. I then had instructious to change the method and place the iaaciiies 
parallel with the dam and normal to the tlow of the water. This change was made, 
the new mat overlapping that first built up nearly to the water's edse, so that in 
sinking they woula not become separated As no mat, barge, or other appliance 
could be gotten into this hole, the following method of construction was adopted: 
The first lascines were built on the bank, rolled oft' into the water, and hauled into 
place with the quarter-inch sewing strand, until enough bad been put in to carry 
the weight of the run; then each fascine was built on the edge of the mat and 
rolled over and hauled tightly into place. No bottom strand was nsed, but on top 
five-sixteenths -inch strands were placed at intervals of 8 feet normal to the fascines 
and about 20 feet apart, parallel with the fascines, the whole being securely fastened 
together and to the quarter-inch sewing strand with clamps. The mat was securely 
lashed to the old dam, to prevent slipping outward in sinking, but the sides were 
left free to slide, so that the mat could adjust itself to the bottom. Poles were 
placed, formiug cri bs 8 by 20 feet, and the whole mat ballasted with stone, by wheel- 
barrows, as heavily as possible without sinking under the run, a&d by the time the 
ballasting had reached the dam the outer edge was about on the bottom. The bal- 
ance of the stoue was distributed from a flatboat, 12 by 30 feet, that 1 had to have 
built ou the ground. The stone was as evenly distributed as possible, and the sink- 
ing was successfully done without any rupture or damage to tne mat. 

Soundings after the mat was sunk 'showed that in places it had settled into the 
mud as deep as the original bottom, and at two points seemed to have been held up 
at the outer edge, probably on a sua^ or logs. Generally it lay snugly on the bottom, 
as shown on sections herewith submitted. 

An allowance of some 8 feet had been made on the side for the probable slide in 
adjusting itself to the bottom, but the actual slide was 14 feet on the north or Elniot Bar 
side of the hole ; to cover this a connecting mat was built, or rather the original mat 
extended, the fascines being connected with the original, making one structure. 

Work on this mat was begun November 16 and finished ready for the stone Decem- 
ber 8. The progress was slow, due to the long distance the brush had to be carried 
by hand— from 300 to 500 feet. 

The ballasting was finally completed January 5, 1895, the work havisff been 
delayed by the necessity of building a fiatboat for distributing the stone, and then 
but a very small amount could be handled at a time. 

The superficial area of the mat comprised 942.75 squares, and 2,350 cords brash, 
and 1,487 cubic yards stone was used in its construction, as appears in the following 
statement of detailed cost : 

2,350 cords brush (contract prices) $2,812.70 

6 cords poles (contract prices) 9. 00 

1,487 cubic yards stoue, delivered on bank 2,483.29 

10,640 pounds wire strand (one-q uarter and five-sixteenths inch) .298. 60 

6,084 pounds wire(Nos.9 and 12) 90.99 

1,544 clips 114.39 

Team hire (hauling brush and stone) 657.03 

Towage on brush 894.17 

14,905 feet, B. M, lumber (used in track and fiatboat) 181. 98 

Labor and subsistence (transportation of material) 1, 824. 75 

Labor and subsistence (construction of mat) 2,664.91 

Miscellaneous 308.28 

Total : 12,340.09 

942. 75 squares cost $12,340.09, or $13. 08 -f per square. 

This cost Ih of course greatly in excess of the ordinary river mat of similar charac- 
ter, due to the increased cost of material and the want of the appliances generally 
used. 

Repairs to dam. — The original dan\ of the season of 1893-94 was built to a stage of 
16 feet on the Amelia gauge, with a crown of 16 feet in width. During the flood of 
1894 two breaks occurred— one on Klmot Bar side (Station (H-50 to Station 2), and 
one near the Tennessee side (Stations 20>23),. and the entire structure settled to and 
below the 14-foot stage, except from Stations 17 to 19-1-50, and from 27 to 29-|-00. 
The work t.o be done this season consisted in rebuilding the breaks and bringing the 
balance of the dam to a stage of 14 feet where it had settled below that contour. 
The foot mat on downstream side at break No. 1 was not damaged by the water of 
1894, and the new work was built ou the original line at that place. 

At break No. 2 the downstream slope had been undermined and partially destroyed, 
which necessitated throwing the center line of the new work upstream from to 25 



f. 
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fee't from the original conter rme, as shown in plan and seotions herewith submitted. 
A liole had been scoured out on the upstream side also, at this place, in which the 
fTiftti^r was from 4 to 10 feet deep. I had instructions to build a foot mat at each 
l^rettky extending 30 feet outside the slope of the dam and of 4 feet thickness. I 
^lier«fore adopted the followiu^ method of construction : A fascine mat similar to the 
oi:ie already describecl, and with fascines 18 inches thick, was built, as the bottom 
cotLTve of the dam, and extended 30 feet outside the slope for the foot mat. On 
'tti.i^ a course of brush 2| feet thick was laid, forming the required thickness of 4 
f^et> for the foot mat. Five-sixteenths-inoh wire strands were stretched tightly 
atorofls thir course, normal to the brush and 8 feet apart, and lashed tightly to the 
l>oti'tom mat with No. 9 wire, extending np through the brush. 

Ttiese lashings were also 8 feet apart. The whole was then ballasted with stone 
•to ttie verge of sinking, and the next course of brush, also 2^ feet thick, in the dam 
roper, was laid and fastened to the course below in the same manner, and this bal- 
sted nntil the bottom rested on the ground. 

1*116 entire structure was built up in this way, in courses 2^ to 3 feet thick, and 

cli coaii»e ballasted with stone about 8 inches thick. The slopes of 3 on 1 were 

rried np as the work was built. All the brush was laid parallel with the axis of 
't^lie dam. The crown of the completed structure was 16 feet at the 14-foot stage. On 
"^lie completed brush work poles were placed, forming cribs 8 feet square, and the 
^;^lio]e ballasted with stone 1 foot thick. 

F*rom the above it will be seen that the foot mat forms one solid structure with the 
da-m proper, and no separate account of the cost was kept of it. 

The balance of the work bringing the dam to a stage of 14 feet was done in a simi- 
lar manner; only one course of brush, however, being necessary in most places. 

Above break No. 1 a pool of water was standing, about 3 feet deep, in which a foot 
mat was built, similar to the one already described, except that the bottom fascine 
^at was 42 feet wide to make it correspond to the original bank revetment on Elmot 
«ar. The top course of brush 2^ feet thick was 30 feet wide. This foot mat also 
tormed one structure with the dam. 

-. Work on repairs to dam was begun December 5, and the entire work completed 
** ^J"ary 16. Hi© stone for the last 50 feet was placed under water. 

**he following is a detailed statement of cost of repairs to dam : 

^.884 cords brush (contract prices) $4,969.62 

J^^ cords poles (contract prices) 111. 45 

J»034.<X4 cubic yards stone, delivered on bank 4, 966. 64 

J»499pound8wiro(Nos. 9andl2) 66.46 

*»o35 pounds wire strand (one-quarter and five-sixteenths inch) 133. 17 

A eam hire, hauling brush and stone 1,016.23 

iP^age on brush 1,714.41 

f*>*12 feet lumber (used in track) 256.95 

J^bor and subsistence (transportation of material) 3, 978. 80 

rj*bor and subsistence (construction) 2, 157. 71 

**^ceUaneou8 439.11 

Total 19,810.55 

iQe repair work on dam, including foot mats, comprised 287,748 cubic feet and 
^**t ^19,810.55, or $0.0688 -|- per cubic foot. 

. 'January 10 the river began rising, and on the 12th was rising at the rate of 4 J feet 
jL ^"J*^©nty-four hours. On Sunday the 13th the water had gotten against the dam on 
^^ J^ennessee side, and at 2 p. m. that day stood 2.6 feet higher on the upstream than 
b ^^e downstream side. On that night the water got against the dam on the Elmot 
J ? *ide, and at 2 p. m. on the 14th the difference in elevation between the upstream 
toS '^^^^'^■^*'®*™ ^*8 * ^®®* ^^ *^® Tennessee side and 2.2 feet on the Elmot Bar side, 
^^ ^H upper side of dam was 0.84 feet higher on the Tennessee than on the Elmot 
Qf ^^ide. On the 15th the water was running over the dam at all points, with a fall 

B^^ the night of the 16th a small slide occurred in the bank revetment on the Elmot 
^1^^ ^ide, immediately at the end of the dam, but did not extend below the crest of 
41^^ *^^w work (the 14-foot stage). This slide was about 40 feet wide at the bottom 
1^^ ^'eached to about the 20 foot contour, and was some 4 feet deep. Having some 
m^^^ on hand, I hauled and dumped into this hole 118 cubic yards, forming an abut- 
gj^^^ 6 feet wide on top at the upper end and with a slope of 2 to 1 parallel with the 
Tl^P^ of the bank, the hole at the bottom bein^ filled up level to the 17-foot stage. 



y^^ Blide was evidently due to some hidden defect, under the old brush revetment. 
I J^irther settling occurred after the stone was put in, up to noon of the 18th, when 
I^J't, and no apparent change had occurred in the line of the dam. 

d^ **^ party was in the field from October 27 to January 18, a total of eighty-three 



m^O".- Two days were lost from bad weather, two legal holidays, and eleven Sundays, 
j^^**^*iig sixty-eight working days. The force was kept at work one Sunday on 
^^^U.nt of the rapidly rising river. 
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Following is a statement of total cost for the season : 

Mat construction as above $12, 340. 09 

Repairs to dam 19,810.55 

Care of plant 1,160.24 

Repairs to plant 170. 07 

Superintendence (including office expenses) -. 2, 258. S5 

Miscellaneous 240.53 

Total 35,980.33 

Final abstract, showing cost in detail, is herewith submitted; and also plan show- 
ing break No. 2 and hole below ; profile of the dam, showing work done this seasou, 
and sections showing work done this season. 
Very respectfully, your obedient servant, 

B. B. GrORDON, AsHstant En^neer, 
Capt. Graham- D. Fitch, 

Corps of Engineers U. S. A, 



Statenient of expenditures at Gold Dust Dam during season of 1894-^5, 



.Items. 



Labor 

Team hire 

Sabsiatence : 

Services .- 

Stores 

Brash cords . 

Poles do... 

Stone cubic yards. 

Iron and steel pounds. 

Spikes and nails do... 

Bolts and nats 

Oil and engineers' supplies 

Lumber feet . 

Wire, strand pounds. 

"Wire, black do... 

Coal bushels. 

Towage 

Manila rope 

Steel rails 

Wire cable 

Pipe fittings, etc 

Misoellaneous 



Total 



Snperin- 
.tendence 
and office 
expenses. 



Care of plant. 



Amount. 



$2, 100. 50 



45.31 
113.04 



200 



1,243 



Cost. 



$683.52 



69.42 
178.62 



800 



30.40 



122.43 



66.86 



2,258.85 1 1,160.24 



Repairs 
to plant. 



$118.42 



17.78 
23.13 



8.00 



Repairs to dam. 



Amount. 



3,884 

74.3 
2,974.04 

510 
1,023 



2.74 



107.07 



Coat. 



$4, 677. 18 
1. 016. 23 

346w» 

1,112.40 

4,060.62 

111.45 

4,968.64 

8.05 

25.19 

13.20 

13.64 

256.96 

183.17 

06.46 

77.49 

1,714.41 

7.96 

145.52 

87.58 

53.73 

6.67 



19,810.56 



Items. 



Labor 

Team hire , 

Subsistence : 

Services 

Stores 

Brush cords. . 

Poles do 

Stone cubic yards. . 

Cable clips number. . 

Iron chain pounds. . 

Iron and steel do — 

Spikes and nails do — 

Staples do — 

Bolts and nuts 

Oil and engineers' snppliM 

Lumber feet.. 

Wire, strand pounds . . 

Wire, black do 

Coal bushels . . 

Towage 

Manila rope , 

Steel rails 

Wire cable 

Pipe fittings, etc 

Miscellaneous 



Total. 



Fascine mattresses. 



Amount. 



2,450 

6 

1,487 

1.544 

72 

750 

1,320 

300 



Cost. 



$3,444.50 
657.03 

244.61 

800.55 

2, 812. 70 

9.00 

2,483.29 

114. 39 

2.88 

10.87 

34.46 

6.75 

6.64 

24.32 

181.98 

298.60 

90.99 

56.47 

894.17 

7.94 

72.75 

43.80 

26.87 

14.53 



12, 340. 00 



MisoeUa- 
neous. 



$6.40 



1.10 
3.47 



200.00 



29.56 



240. 53 



Total. 



Amount. 



6,234 

80.3 

4,461.04 

1.544 

72 

913 

2,843 

300 



37,817 

15,475 

10,583 

2,568 



Cost. 



$11,030.52 
1,673.26 

725.15 

2.2S1.21 

7,782.82 

120.45 

7,449.93 

U4.88 

2.88 

27.82 

69.66 

6.75 

27.96 

eB.45 

438. 9S 

431.77 

157.45 



2,808.5» 

15. 8» 

218. 2r 

181.88^ 

80. 

120. 



35,980.39^ 
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Appendix 5 E. 



xkpoirr of assistant knginber w. m. rbbs ox repairing revetment work at 

hopefield bend, \kkan8as. 

United States. Engineer Office, 

Memphis, Tentt., April 10, 1895 » 

Captain: I have the honor to submit the following report of the field operations 
of T«pairing the revetment work at Hopeiield Bond, Arkansas, during the season of 

This work was originally constructed during the stages of the river averaging 
seTeral feet above the zero of the Memphis gauge. I1ie extreme low water of last 
h\\j ^when the rivei fell to below the zero mark, brought to sight much of the hith- 
erto submerged work, showing it to be very liglitly ballasted and the brushwork of 
the mattresses to be in need of repairs in places. It was therefore considered advisa- 
ble to take advantage of the favorable condition of the river and make the necess- 
ssry repairs. The work was begun November 20 and continued, with several inter- 
niptions, to December 15. From Station 12 to Station 70, a length of 5^800 feet, the 
^pk iwas repaved along the low-water line, the extreme width of the repaved belt 
l>eiiig from 5 feet below the zero contour to 10 feet above contour. At one locality. 
"t^^^T Station 55, the matwork along the low- water line was undermined, broken, and 
some'vrhat decayed. This place was repaired with a piece of new mattress, well 
P*vod. over. Owing to the character of the work — principally adding stone to work 
)^^ lightly ballasted — no attempt is made to give measured quantities of work done. 
^*tus ms better shown by the material consumed. 
Tlie cost of paving was: 

J-*1k>t- and subsistence $1,209.96 

^400 tons (gross) stone 3,552.00 

Wscellaneoos 3.81 

Towing expense 288.34 

Total 5,144.11 

"^P^e cost of connecting mattress was : 

and subsistence 76.52 

,-_^«»o»ds brush 104.86 

i?*' *^n» (gross) stone 148.00 

-^o^w^i^g^jp^n^ 22.26 

'^O'^ifcl 351.64 

Total cost of repairs to Hopeiield Bend work 5,495.75 

^^^'^^i^uianitted herewith is a tabulated statement of expenditures, also a map show- 
^ ^^aeation of work. 

Very respeotfolly, your obedient servant, 

W. M. Bees, A99%9tant Engineer, 
\i. Graham D. Fitch, 

CorpB of EngineerSf U. S, A, 




to exUiing works — Ab$tract of expenditurei at Hopefitld Bend, Ark,, during 1894, 



Items. 




§«rTJc6.. 



^i^BjippUe. 



SuJZ^ll cords.. 

sss* *^"- 

^J^d Sngineer's supplies 

••tw of steamers 



Total 



Connecting mat- 
tress. 



Amonnt. 



100 



Cost. 



$70.59 

1.67 

4.26 

104.86 

148.00 

0.47 

.29 

12.60 

851.64 



Kopairing pavement. 



Amount. 


Cost. 




$1, 217. 40 




22.75 




59.81 






2,400 


3,552.00 
125.84 




3.81 




162. 50 







5, 144. 11 



Total. 



Amount. Cost. 



98 
2,500 



$1,287.09 

24.42 

64.07 

104.86 

8,700.00 

135.31 

4.10 

175.00 

5.405.75 
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Appendix 5 F. 

report op assistant sygineer w. m. rees on improvement of harbor at 

memphis, tenn. 

United States Engineer Opficr, 

Memphis, Tenn., April 10, 1895. 

Captain : I have the honor to snbmit the following report on improving Memphis 
Harbor during the working season of 1894 : 

The project embraced the revetment of the bank southward from the lower end of 
the system of dikes constructed in 1886 as far as the funds would permit. The 
work is situated alon^ the lower portion of the harbor of Memphis, the bank being 
of the ''bluff formation/' with its top about 100 feet above low water, or 65 feet 
above high water. 

During flood stages the current has been ({uite strong, causing steady but not 
very rapid erosion, as the hard clays forming the bank resist scour much better than 
the alluvial deposits. 

The revetment work comprised placing a heavy fascine mattress from Jie zero 
stage 300 feet wide riverwards and paving the slope above this with a layer of 
broken stone about 1 foot thick and extending to about the 21-foot stage of the river. 

Construction.— The plant used was brought from the work at New Madrid, Mo., on 
November 8, and after repairing and remodeling it active construction was begun 
November 13. 

The season was ver^ favorable, the river remaining nearly stationary at the zero 
mark during the entire work. Only two and one-h<alf days were lost by rain, but 
the work was suspended for seven days in addition on account of shortage in the 
brush supply, the brush destined for this work being sent to Plum Point Keach, 
where work of greater importance was at the time in progress. 

Labor and material. — Labor was abundant and of good quality. The maximum 
force employed was 220. Brush and poles were obtained by contract at $1.07 per 
cord for brush and $1.50 per cord for poles, delivered on Government barges at the 
oamps, which were from 50 to 70 miles below the work, and required the employment 
of two steamboats during the time the fascine mattress was being built, as the daily 
consumption when under full headway was fully 500 cords. The towage cost was 
52 cents per cord. Stone was obtained by contract delivered on Government barges 
at West Memphis, Ark. The prices paid were $1.48 per gross ton for riprap and 
$1.33 for spalls. The stone was quarried at Williford, Ark., and brought to the 
delivery point by railroad. The cost of towing stone to the work was 2 cents per 
gross ton. 

Fascine mattresses. — The arrangement of plant and method of construction was 
the same as employed at Hopefield Bend, Arkansas, and at Plum Point Keach during 
the season of 1893-94, detailed descriptions of which were published in the last 
Annual Report of the Mississippi liiver Commission. 

But one mattress was constructed, the work beginning November 13 and ending 
with its sinking, December 8. Its length was l,2b0 feet, width 300 feet, containing 
3,780 squares. The head was located 100 feet below the crest of Dike No. 5, the focS 
mat of which it laps by about 25 feet. 

The cost iu detail was — 

Labor and subsistence $5,158.61 

5,521.7 cords brush 5,908.23 

129. 53 cords poles 213.67 

3,000 tons (gross) stone 4,440.00 

12^004 pounds wire, steel 177.71 

3,928pounds wire, silicon bronze 597.32 

36,918 pounds wire, strand 1,039.77 

4,914 clips 189.00 

900pounds staples 20. 50 

Spikes and nails 2.25 

Piling 12.00 

Manilarope 473.23 

Steel cables 263.17 

Miscellaneous materials 22. 00 

Superintendence 469. 50 

Care of plant 559.30 

Repairs to plant 187. 20 

Towing expense 2, 811. 88 

Miscelhtneous expense 250.00 

Total 22,795.34 

Cost per linear foot for mattresses 300 feet v/ide 18. 09 

Cost per square of 100 square feet 6.03 
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The Average quantities of material used per square was — 

Brash cords.. 1-46 

Poles do.... -034 

Stone gross tons. . . 793 

Wire, strand pounds.. 9.766 

Wire, steel.... do.... 3.176 

Wire, silicon bronze do 1.039 

Staples do.... .238 

Clips 1.3 

Connecting mattresses. — Owing to the curved shape of the bank at the water-line 
oontoor a series of connecting mats were placed alons the entire length of the river 
nuttress. These had their upper edges well out of tJiie water to render a good con- 
nection with the paving, and overlapped the ri ver mattress about 10 feet. They were 
of the fascine type, with fascines parallel with the bank. 

The total squares made was 390. The cost in detail was : 

Ubor and subsistence $522.02 

<M. 89 cords brush 486.19 

SWtons (gross) stone 444.00 

l^ponnds wire; strand 15.43 

2^ pounds wire, steel •. 10.63 

^ponndsstaples .62 

onperintendence 68.04 

Careofphmt 57.50 

rowing expense 300.50 

^^^"oellaneous expense 40.00 

p Total 1,944.93 

cost per aqnare of 100 square feet 4.98 

f^radifi^. — ^No hydraulic ffradine was done, as the bank had a good natural Blo}>e, and 
uus ^j|g trinmied up by hand shoveling as the paving advanced from the water 
me upward, the earth being cast on top of the paving, making a cheap method of 

of 1?^ the work. The total cost of hand grading was $849.59, or $0,674 per linear foot 
^^nk paved. This is charged in the paving account. 

jx •**»#. — ^This work was begun December 12, 1894, and completed January 10, 1895. 
* *^T©r8 the entire length of the river mattress, extending from 1 foot below the 

wh? ^^9® ^ ^^® 21-foot stage above zero. Its average thickness was 12 inches, of 
<ilch the lower 4 inches was quarry spalls and the upper 8 inches small riprap 
2*jiy placed. 
-^^e total paving equals 10,235 square yards. The cost in detail was : 

i*^r and subsistence $2,725.57 

^?^o.95 gross tons stone 5,591.29 

^**«ellaneous material 2.30 



^rintendence 350.00 

^*'« of plant 440.79 

S^Pairs to plant 166.37 

^?^inff expense 310.06 

^^•^^ellaneous expense 200. 00 

^ Total 9,786.38 

^<*et per square yard, $0. 956. 

'following is a summary of work and cost: 

oi^^*' mattress, 1,260 by 300 feet, 3,780 squares $22,795.34 

S,!*«cting mattresses, 390 squares 1,944.93 

•^^**ig, 1,260 linear feet, 10,235 square yards 9,786.38 

Total cost of revetting 1,260 linear feet of bank 34,526.65 

iw^**t per linear foot of revetment, $27.40. 
[i^r^^uismitted herewith is a tabulated statement of expenditures, also a map show- 
^ *^>cation of work. 

Very respectfully, your obedient servant, 
^ W. M. Rkes, Assistant Engineer. 

^^pt. Graham D. Fitch, 

Carps of Engineers, U, S. A, 
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Abstract of expenditures at Memphis Harbor for 1894-95* 



Items. 



Labor 

Subsistence : 

Service 

Supplies 

Brush conls. 

Poles do... 

Stone tons . 

Wire strand pounds . 

Wire, annealed do. . . 

Wire, silicon bronse do. . . 

Staples do . - . 

Cable clips number. 

Spikes and nails 

PUing 

Lumber 

Coal 

Oil and engineer's supplies . . . 

Manila rope 

Cables 

Charter of steamers 

Kepairs to st<eamers 

Miscellaneous 



Total 



Super- 
intend- 
ence. 



$789.75 

26.93 
70.86 



Care of 
plant. 



$555.84 

74.60 
106.52 



173.40 
32.04 



25.10 



887. 54 1, 057. 50 



Repairs 
plant. 



$218 00 

13.15 
34.67 



Miscel- 
lane- 
ous. 



$306.50 

45.10 
118.21 



Towboats. 



Graham. 



$847.09 

77.33 
196.25 



I 



52.32 



35.43 20.10 



353. 57 400. 00 



437. 71 
21.04 



30.25 
5.31 



1, 616. 78 



Patton. 



$673.50 

46.17 
111.48 



River mattress. 



Amount. 



Cost. 



$4,680.30 



5,521.70 

120..^' 

3,000 

36, 018 

12,004 

3,028 

000 

4,014 



5, 

4, 
1, 



120.50 
380.72 
908.23 
213.67 
440.00 
030.77 
177.71 
507.32 

20.50 

180.00 

2.25 

12.00 



320.18 
4.33 



650.00 



1,805.06 



473.28 
2C3.17 



22.00 



118.517. 46 





Connecting mat- 
tress 


Bank revetment. 


Total, 1,260 Unear 


Onanti- 
ties per 


Items. 


Hand 

grading 

(cost). 


Paving. 


feet of revetment. 


1 sqnare 
orriver 




Amount. 


Cost. 


Amount. 


Cost. 


Amount. 


Cost. 


mat- 
tress. 


X<abor. 




$502.70 

5.32 

14.00 

486.10 


$782. 52 

17. as 

46.02 




$1,802.68 

20.40 
55.20 




$11,168.96 

456.44 

1, 183. 83 

6, 394. 42 

213.67 

10,475.20 

1,055.20 

188.34 

507.32 

21.12 

189.00 

2.25 

12.00 

52.32 

931.29 

58.31 

473.23 

263.17 

650.00 

30.25 

110.24 




Subsistence : 

Service 






.......... 




Supplies 










Brush cords.. 


454.30 




6,074.09 
129.53 
7.255.95 
37.441 


1.460 


Poles do. . . 








.034 


Stone tons. 

Wire strand pounds. . 

W ire. annealed , do - . r, 


300 
523 

708 


444.00 
15.43 
10.63 




3.055.05 


5, 501. 20 
... ... 


.703 
0.760 








12,712 

3,928 

925 

4,914 


3.176 


Wirf». nilicnn hmnKA.dn 








1.030 


Staples do. . . 

Cable clins number. . 


25 


.62 








.238 








1.800 


Spikes and nails 














Piling 
















Lumber. 
















Coal 
















Oil and engineer's supplies 
Manila rope 






























Cables 
















Charter of steamers 
















Repairs to steamers 
















MiHwUan^ons , 






2.30 
























Total 




1,478.89 


840.50 




7,469.57 




34,526.65 















Appendix 5 Q. 



rsport of assistant bnginker aug. j. nolty on care of and repairs to plant. 

United States Engineer Office, 

Memphis, Tenn., April SO, 1895, 

Captain : I have the honor to snbmit my report of operations of, the care of, and 
repairs to plant for the twelve months ending April 30, 1895 : 

From September 25, 1894, to January 13, 1895, the period of ray absence on con- 
struction work at Plum Point Reach, Mr. J. E. Prewitt, receiver of materials, was in 
local charge of this party. 

Steamer Minnetonka, — Extensive repairs to this hoat were begun in April, 1894, and 
completed in July of the same year. These repairs consisted in new cfeck and deck 
beams, new outriggers, guards, fantails, pitmen, smokestacks, extensive repairs to 
breeching furnaces and fire bed, wheel, and rudders, thorough overhauling of engines, 
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pmnpe, and other mschiDeiy, including the boring out of the main cylinders and in 
painting the boat inside and out. This boat went into commission September 13, 
towing plant for the work at Hickman, Ky. Returning from this place light, when 
opposite Idaho Landing, Arkansas, September 19, the boat struck a submerged snag 
and sank immediately in 15 feet of water. The work of raising was be^un as soon 
aa the necessary appliances for the work could be gotten up there, and the boat was 
Boccessfnlly raised October 1 1. It was then towed up to Mound City, III., to be taken 
out on the ways and have a new hull put under the upper works. The wrecking 
operations were conducted under the supervision of Mr. W. M. Rees, assistant engi- 
neer in charge. On the 19th of April, 1895, the Minnetonka was received back from 
Monnd City. The finishing touches, such as painting, putting on new roof, erecting 
stacks, completing repairs to engines and boilers, etc., were done here, and the boat 
is DOW ready for service. Present condition of boat, very good. 

Steamer Tiiam. — This boat was docked in May, 1894, and received repairs to hull, 

cfbin, and machinery. In February, 1895, after a long season's towing, more ezten- 

wve repairs were necessar}*. These repairs, which were completed by the end of 

^ftrcb, consisted in putting in two new outboard cylinder timbers, cutting out 20 feet 

of decayed wood from one of the main cylinder timbers and splicing in a new piece, 

potting in new foundation and deck under both engines, new outriggers, and guards 

Ail around, new fan tails, new cutting strake aU around, new roof covering put over 

'D^io cibin and balance of roof repaired, new head built and deck on forecastle 

"^ired, new fire door and poker hole liners put in, furnace rebuilt, cabins repaired, 

l^ioted, and Tarnished, wornout capstan and capstan engine removed and replaced 

▼ith uew outfit, main engines repaired and lined up, doctor repaired, wheel rebuilt 

*OfI boat calked from light load line up. This boat was put into the stone towage 

••f^ice on April 1. Present condition of boat, good. 

^^mier H. M. Graham. — This boat was painted in May, 1894, at which time it also 

^^♦i v«d some minor repairs. In March and April, 1895, more extensive repairs were 

j^iiired. These consisted in new deck beams and new deck under engines and 

T^'^i^, cutting out 18 feet of decayed cylinder timber and splicing in a new piece, 

r^^irs to roof; fan tail, wheel, and guards, building new head and laying deck on 

'^'^^^^atstle, repairs to engines and lining them up and repairing capstan. Present 

^ocii^iQn only fair, and hull not worthy of further extensive repairs. Boat is good 

^^^oe year's service. 

r**f? Ita$ca, — Received repairs in September, 1894, and in March, 1895. These com- 
^^•^<1 new breeching, repairs to capstan, laying new deck over bow, repairing main 
r?*^"^*!© valve, and scraping and painting the interior of the skin. Present condi- 
^^ 9 Tery ffood. 

■^^^^nch S. L. Abbot, — Minor repairs only were required. Present condition, ^ood. 
^^^M^hine-Bhop boats Nob. 1 and 2. — Received minor repairs only, such as putting in 
^^^'^^imber heads, repairing guards, repairing gunwales, covering boilers, etc. Engine 
J? ^«. 2 was repaired and shafting lined up. No. 2 also received an addition of one 

^^^<?h planer and shaper to its outfit. Present condition of both, fair. 
J '^SF^raulic grader No. 2. — This piece was docked and received extensive repairs in 
^^^ ^ and August, 1894. These consisted, in addition to repairing and calking bot- 
1^^^ «ind sides, in the building of an entire new foundation under the pumps and 
^^\*^p, putting in a heavy set of transverse trusses under the former, resetting and 
^- •^^^ing engines and boilers, rebuilding furnaces and testing boilers. Two test 
^e^^ were cut out of each boiler, both on this grader and on No. 4, and these were 



litted to the United States inspector of steam boilers. These pieces showed 
rkably well when it id considered tliat the boilers have been iu service since 




fl'l ^sounds. I'his machine will require some repairs this season. Present condition, 

l>l2^""^ ^^' '• — ^" August and September, 1894, a new foundation and deck were 

Sf^^^*^ under the boilers. The machinery was overhauled and put in good order, a 

^^ stack was made and erected, and the hull calked. The pumps are now being 

^ ***'hauled, and a new deck has been laid under the hoisting engine. Two low- 

*^^^ure cylinders of one of the Worthington pumps require boring out. Present 

^<dition,Vair. 
^rodfr No. 40. — A new water chamber, to replace a bursted one, was put on this 
^^chine. Slight repairs were made to hull and one new stack put up. More exten- 
p^ repairs will be required before the opening of this season's construction work. 
*^^ent condition, only fair. 

. f*iU drivers Noe, 19 and 21. — These, after receiving new gunwales and rakes in 
^Pril, 1894, had their upper works finished, new leads erected, machinery repaired, 
^d hull and cabin painted. No. 19 received a new water chamber in April, 1895, 
^d is now awaiting a new water plunger for one of the pumps. Both drivers are 
Uk good condition. No. 21 has been transferred to the experimental dredge. 
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Pile driver No. 20, — Received new gan wales, rakes, deck, and leads. Had machin- 
ery overhauled and holier patched, and hull and cahin were painted. Present 
condition, good. 

Pile driver No, W.— This piece has heen entirely rehnilt, having received a new 
hull, new deck, and new sills for the leads. The latter will not be erected at present, 
as it is intended to first use this driver for operations in Wolf River. For this par- 
pose a set of shears will be put up with which it is intended to remove sunken logs 
and snags. Upon completion of this work the leads will be put up and the driver 
will then be transferred to the new dredge. Present condition, very good. 

Pile drivers Noe. 26 and 27, — These had the machinery removed and were then 
docked, patched, and calked, and were fitted up for use as quarter boats and hand- 
power snag boats for use on improvement of Hatchie and Forked Deer rivers. The 
cost of this work was paid for by Capt. J. H. WiUard, Corps of Engineers, U.S. A., 
to whom they were loaned for the above work. No. 27 was condemned and sold in 
1895. Condition of No. 26, poor. 

Quarter boats Xos. 6, 12, 2o, and ^.— All docked, calked, and received only repairs 
sufficient to make them seaworthy for the past season's work. They were cleaned and 
whitewashed and had ranges and flues repaired. Four new coal barges were pur- 
chased last fall, and it is intended to move tne cabins from the three worst hulls upon, 
three of the new ones, the old hulls being beyond repair. 

Q^arter boat No, IS, — Received repairs to hull, including new guards all around. 
Also received minor repairs to cabin. One of the new hulls has been prepared and 
the cabin has been transferred to it, the old hull being beyond repair. Prosent con- 
dition, very good. The boat will probably be tranferred to the new dredge. 

Quarter boat No, 11, — In May, 1894, the cabin of this boat was transferred to a new 
hull, the old one being beyond repair. One extra tier of double bunks was added so 
as to increase the capacity of the boat. The boat was cleaned and whitewashed, 
had stoves, ranges, and flues repaired, and foremen's rooms painted. Present condi- 
tion, good. 

Qnarier boat No. 26. — (Material store boat.) Received only minor repairs to hull 
and cabin. Present condition, good. 

Quarter boat No. 39 and Mississippi. — Received only slight repairs. Six new fend- 
ers were made for the former boat. Present condition, ^od. 

Quarter boat Amelia (No. 2). — Was docked and calked. Had rake repaired; also 
minor repairs to cabin and guards. Will require repairs to guards and deck shortly. 
Present condition, fair. 

Bdke-shop boat No, 10, — Was docked and received only such repairs as would make 
it serviceable for the past season's construction work. Cabin good, but hull not 
worthy of repair. 

Experimental dredge. — This boat is now receiving extensive alterations and addi- 
tions. The cabin has been extended both forward and aft, and a second story, to be 
used for the accommodation of ofiicers and crew, is being added. Floating pipes 
have been docked, scraped and painted, and repaired where necessary. The test 
barge was docked and four blow-out siphons put in. The small flat belonging to the 
dredge was docked, repaired, and calked. A large Davidson steam pump has been 
fitted up for use; also a boiler formerly belonging to the launch Daphne. 

Floating dock. — This piece was thoroughly repaired, receiving new gates at each 
end, new floor stringers throughout, new timber heads, new top chords, new^ ballast 
tanks, and was calked and painted. 

Fuel flats. — One of these, for use with the experimental dredge, has been built. 
Its dimensions are: Length, 81 feet; beam, 18 feet; and depth, 6 leet. Another one, 
intended for the new dredge, is now in course of construction. It will be 7 ieet deep. 
Other dimensions will be similar to No. 1. 

New barges. — ^Ten model barges were built by contract in 1894. These were cKim- 
pleted in time to be available during the latter part of construction work of the 
past season, and greatly relieved the shortage in barges. As none of these bargee 
were fitted with bilge pumps, these, two for each barge, have been fabricated here. 

Framed barges, — Nos. 206, 208, and 213 were docked and thoroughly repaired on 
bottom and rakes. They received new head blocks, new timber neads, had sides 
patched, and were calked all around and on deck. New decks were laid on these bargea 
Nos. 211, 221, and 223 were docked and received repairs like those above, except that 
in lieu of new decks the old ones were simply patched. Nos. 227, 228, 229, 203, and 
209 were not docked, but received new decks, timber heads, head blocks, had sides 
patched, and were calked all around and on deck. Nos. 202, 215, and 218 had decks 
patched, received minor repairs to hulls, and were calked all around. Barge No. 227 
was docked in March, 1895, and was thoroughly rebuilt, receiving new sides Irom the 
bottom up, new rakes, new head blocks, and was calked all around. All the other 
barges of the class designated ''framed" will have to be treated this season like 227. 
All necessary lumber for doing this work is now on hand. This will practically 
make these barges as good as new, as the framing and the bottoms are quite sonna. 
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Gunwale bargei.—These were bnilt in 1893. Nos'. 9301, 9302, 9305, 9310,9315,9316, 
9318. 9327, 9321, 9328, 9324, and 9329 were calked from the light load line up. Present 
condition, good. Mattress barges Nos. 1^ 2, 3, 4 received minor repairs sufficient to fit 
them for the season's work. Present condition, only fair. 

Mooring barges Nos. 1. 2, 3, 4 received repairs similar to the mat barges. Present 
<H)ndition, two unfit for further service and two fair. 

Fascine bargee Nos. 173, 178, and 193 are some of the old general service barges. 
Thej have received only repairs sufficient to make them serviceable for the past 
seafioDs work. They are not worthy of further repairs. 

Barges Nos. 55, 74, 134, 76, and 94 were calked and received minor repairs. Two of 
tbeae were fitted up lor service as landing barges by having four fenders put up on 
one tide of each. 

^i9cellaneoH8 repairs. — A large amount of work that can not be properly classified 
v«s done to floating plant, tools and appliances, and chartered steamers. 

Mied States warehouse. — A sudden cave-in of the bank in front of the warehouse 

>t Klmot, Ark., necessitated the removal of it. About 50 feet of the warehouse was 

destroyed by the caving, and all machinery stored in that part of the warehouse, as 

^ell as a lot stored outside and in front, caved in with the bank. Considerable of 

this wiu recovered and more can bo saved at low water. The warehouse was moved 

*^ck 300 feet, repaired, and the machinery, which had been taken out to facilitate 

moviDg, restored. Assistant Engineer Charles LeVasseur was in charge of this work. 

The abstract of expenditures accompanying this report shows the cost of repairs 

w and care of plant m detail. 

Reiip^ctfally submitted. 

Aug. J. NoLTY, Assistant Engineer, 
Cajt. Graham D. Fitch, 

Corps of Engineers, U, S, A. 



Cost of care of and repairs to plant from May i, 1894, to May 1, 1895, 



ft 

a 

ft 
ft 



Steamer ^„n^/oiifca $14, 

^ teauier TTIfaii 3, 

gtea^er //. M. Graham 

gteauier ite«ca 

^f^Bittxw H, L. Abbot 

^^jsiet Jay Gould 

;^ile driver No. 19 

*2*«> driver No, 20 1, 

Sl^ ^"ver No. 21 

^le driver No. 61 

J«'»arterboatNo.6 

J*'>arterboatNo.8 

^^«Her boat No. 10 

VJ^arter boat No. 11 

^''*»"t«r boat No. 12 

2'*^rterboatNo.l3 

g'^^^^r boat No. 25 

g'*art«rboatNo.26 

X^*»"t«r boat No. 27 

5^*t^erboatNo.39 

c5 'J'^i-ter boat No. 206 2, 

5^«JfterboatNo.221 2, 

J*'^«M^er boat Amelia 

No. 74 

No. 76 

No. 94 

No. 134 

No. 143 

No. 171 

«No.l73 

«No.l78 

No. 193 

«No.202 

eNo.203 

:eNo.206 

re No. 208 

:oNo.209 1, 



ft 

ft _ 
ftiii^' 

ft; 
ft 



782.15 

606.10 

981.54 

727.03 

120.60 

26.43 

913.56 

368.03 

922.36 

859.67 

454. 73 

66.01 

71.24 

860.86 

706.34 

134.54 

634.00 

37.40 

60.01 

72.57 

401.18 

173. 57 

172. 46 

49.79 

5.a5 

5.86 

5.86 

25.09 

1.20 

17.31 

17.60 

111.92 

76.47 

106.28 

377. 42 

752. 33 

605. oD 

143,65 



BargeNo.211 

UurgeNo.213 

BargeNo.215 

BargoNo.218 

BargeNo.221 

Barge No. 223 

Barge No. 227 

BargeNo.228 

Barge No. 229 

BargeNo.9301 

Barge No. 9302 

Barge No. 9303 

BargeNo.9304 

Barge No. 9305 

BargoNo.9306 

Barge No. 9307 

BargeNo.9308 

Barge No. 9309 

Barge No. 9310 

BargeNo.9311 

Barge No. 9312 

Barge No. 9313 

Barge No. 9314 

BargoNo.9315 

Barge No. 93 16 

Barge No. 9318 

Barge No. 9319 

Barge No. 9320 

Barge No. 9321 

Barge No. 9322 

Barge No. 9323 

Barge No. 9324 

Barge No. 9325 

Barge No. 9326 

BargeNo.9327 

Barge No. 9328 

Barge No. 9329 

Mooring barge No, 1 



$120. 
789. 
256. 
298. 
468. 

56. 

1, 711. 

582. 

375. 

31. 

27. 

56. 

17. 

64. 

52. 

60. 

36. 

25. 

30. 

28. 

64. 
3. 

19. 

51. 

49. 

37. 

66. 

32. 

26. 

34. 

34. 

42. 

13. 

42. 

66, 

26. 

27. 

22. 



37 
04 
46 
32 
61 
17 
10 
47 
89 
84 
25 
72 
68 
51 
12 
70 
11 
79 
95 
03 
58 
95 
93 
50 
70 
02 
51 
04 
12 
82 
79 
45 
24 
80 
28 
89 
92 
91 
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Cost of care of and repairs to plant from May 1, 1894, to May i, i^A?— Continued. 



Mooring barge No. 2 $103. 52 

Mooring bargo No. 4 151.96 

Mattress barge No. 1 17. 75 

Mattress barge No. 2 17. 76 

Mattress barge No. 3 66.29 

Mattress barge No. 4 66.29 

Hydraulic grader No. 2 1, 727. 33 

Hy draalic grader No. 4 430. 19 

Hydraulic grader No. 40 826.43 

Dredge 1,432.32 

Floatingpipe 422.40 

Fuel flat No. 1 863.41 

Fuel flat No. 2 23.50 

Skiff's 38.40 

Storehouse 966. 64 

Includes $5,452.51, repairs in 1894. 



Tools and appliances 

Artesian well 

General repairs. ..: 

Towing 

Raising steamer Aftiitfe/oNila. . 

Care of plant 

Care of plant, steamer Minnc- 

tonka 

Test barge 

Floating dock 

Machine boat No. 1 

Machine boat No. 2 



$1, 820. 24 

191.96 

2, 216. 40 

3,288.26 

8, 314. 52 

14, 355. 18 

658.17 

164.70 

1,633.86 

7.50 

302.33 



Total 81,228.29 



Appendix 5 H. 

report 07 assist altt engineer c. w. 8turtevant on the work of united 

states experimental dredge. 

United States Engineer Office, 

Memphis, Tenn., May 17, 1895. 

Captain : I have the honor to submit the following annual report upon the work 
of the United States experimental dredge from Juue 1, 1894, to date : 

June 1, 1894, the dredge was 4it Memphis, Teun. A new wheel had just been 
placed in AUis Jet pump. It was tested and found to exceed the requirements of 
the contract and was received. 

The Allis sand pump had been removed and the £dwards pump had been con- 
nected to the forward suction pipe. Satisfactory tests were made to determine if 
the forward suction would take up the sand when attached to the Edwards pump. 

A wooden box with open ends and bottom was attached to the last floating pipe 
so that the force of the discharged stream against the downstream side of the box 
would counteract the upper and swinging movement of the pipes. This proved suc- 
cessful and was replaced by an iron plate. 

On July 1 the dredging plant left for St. Louis, Mo., where changes were made in 
tlie winding engines, velocimeter tubes, nozzles on jets, and repairs to floating pipes. 

On July 17, 1894, moved to sand bar 1^ miles above Merchants Bridge at St. Louis, 
Mo., to experiment with all parts of the dredging plant under the immediate super- 
vision of Col. Honry Flad. The results of the experiments are as follows: 

Anchors for side lines are not as suitable as piles. In very slack current the drift- 
wood in the sand would clog the suction strainer, while in swift water the drift 
would generally float off when liberated instead of being drawn in by the suction. 
The sand was stirred up by six hydraulic jets, each 2\ inches diameter, under a head 
of from 18 to 21 feet. 

A survey was made before and after dredging to determine the amount excavated 
which was 4,108 cubic yards. 

Total time actual pumping was nineteen and one-half hours, or about 210 cubic 
yards per hour. Black mud was coustantly being deposited in the cut and on top 
of the sand, which was also mixed with mud and driftwood, the site for experi- 
ments having been located immediately under a reef in slack water. The engines 
used to move the dredge ahead are not properly geared. The movement is so fast 
that the engines have to^be started and stopped continually. If geared so that 
engines may be run steady and the drum have a slow and constant motion the feed 
or entrance of sand into the suction pipe would be more even. Experiments were 
continued at this place with handling of dredge by side lines to piles and overhaoling 
weighing apparatus. 

On August 11 received orders to move outfit to Liberty Island so that the experi- 
ments might be continued in swift current and in clear sand, such as found in the 
channels. 

On arriving at Liberty Island received orders to go to Cairo, 111., or below, arhere 
experiments would not interfere with navigation. 

At Cherokee Crossing, 88 miles below Cairo, there are two channels, the steam- 
boats using the upper pn^. The lower cbannel was, however, deep enough for our por- 



t 
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the sand coarse, and ciurent swift, the shallow portion being abont 6,000 feet 

Commenced actaal dredging September 5, meanwhile experimenting wiUi 

ling pipe by swinging to one side by means of side lines so as to deposit the 

d oQt of the channel. 

'Xlie winding engines that moved the dredge ahead were regulated by a man from 

roof, where the floating pipe could be seen, and the rate of movement ahead was 

Uted by observing the height of flotation of the pipes as well as suction and 

Teiy head. The weighing apparatus was also used in this connection, bnt 

Hired constant attention. 

ith 590 feet of floating pipe in such a long channel the sand could not be 

deposited far enough from the cut and was carried back into the channel again lower 

^o'wn, 80 that the material had to be rehandled. The channel was improved both in 

depth and width where dredged, but would fill up again in places lower down where 

Ykefbre it had been sufficiently deep. 

On October 10 received orders to go to Flora Creek Crossing, above Cape Girar- 
^e«Q, Mo., to make an actual working test in the channel for the passage of boats. 

Arrived at Flora Creek October 18, 1894. The steamboat channel at that time was 
dowD the Illinois shore along Devils Island, Minton Point, through gap in Wahoo 
l^ke to levee at Cape Girardeau, Mo., with two long shallow stretches at foot of 
I>eTil8 Island and s^ap in Wahoo Dike. Depth of water at both shoals 4^ feet. 

There was also deep water from Cape Girardeau up along the Missouri shore to 
Flora Creek, and to make a good channel it was only necessary to connect the upper 
end of this pool with the lower end of the pool just above the foot of Devils Island, 
iltboosh the water was only from 3f to 4 feet deep there was only one reef to cut 
through, and that for a distance of 1,600 feet, with a large area of deep water 
immediately below for depositing the dredeed material. 

The floating pipes were coupled up and dredging commenced at the lower end of 
the intended channel at 4.35 p. m. October 19, 1894. 

The dredge was moved ahead by two cables attached to piles about 24 feet apart 
and 12 feet on either side of the tenter line to be dredged. 

The lower end of the floating pipes was deflected abont 200 feet out from the 

center line by side lines to side piles. Length of the floating pipe line was 580 feet. 

The following table gives number of hours actual dredging. The remainder of 

the ten hours each day was spent in coupling pipes, changing lines, and moving 

dredge back for a new out: 



18M. 



OetoberlS 



19. 
Oetob«r20. 
Oelober21. 
October 23 . 
October 23. 
October 24. 
October 25. 
October 26. 

Total. 



Kumber of hours. 



Dredg- 
ing. 



8 



49* 



Other 
work. 



2| 



2H 



Remarks. 



Arriyed at Flora Creek 
at 2.15 p. m. 

Sunday. 



Total 7H hours. 



From the time the plant arrived at the place it required twelve and one-half work- 
ing hours to have everything arranged to start the pump. The dredge was moved 
out of the cut and tied up to the lllssonri shore and the steamer Sidney Dillon passed 
vp through the channel and found 6i feet of steamboat water. 

During the afternoon of October 27 the Dolphin and the General Caetiy, each with 
tows, and the sidewheel steamer IdUwild with two lighters passed through without 
tronble. 

On October 28 the following steamers passed through without delay : Qrey Eagle, 
Waek Honehall with tow of stone barges four wide, H, M. Graham with tow of 
stone barges three wide, Dolphin No. 2 with empty tow, and the Joy Pattonwith two 
alone barges. 

Boats continued to use this channel the rest of the season. 

On October 27 500 linear fe^t of floating pipe was received, so that the entire 
length of floating pipe was about 1,030 feet. The pipes were at once coupled up. 
Two cast-iron fiances were riveted on pii>es so that a fiexible rubber joint 6 feet 
long could be placed in the line of pipe. 

Received orders October 31 to proceed with outfit to Liberty Island. At4.S0p.m. 
steamer Folar Wave with tow of three loaded barges came down broadside and 

Sl^a 95 ^238 
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went agroand at both ends across the new channel, remaining there nntil noon next 
day. The boat remaining so long across the channel caused a lamp to form in the 
cut, so that the dredge, drawing 4^ feet, coald not be steered up the channel. The 
dredge was again placed in position and the channel opened np. The additional 500 
feet of floating pipe was attached and the dredge moved to side of channel and oon- 
tinned to widen the channel until the Mississippi River Commission came by, on 
November 9, and inspected the working of the plant. 

The measuring barge for testing the capacity of the pump was received on same 
day. Experiments were to have been made at that place with the barge, but it was 
found necessary to place the barge on a dock in order to make changes in the valve. 

Left for Memphis, Tenn., November 14. 

The measuring barge was placed on dock and necessary changes made ; meanwhile 
the dredge and floating pipe were connected up ready for testing. 

The viSve still worked oadly and the first accurate test was made December 11, 
1894, after which the valve was properly manipulated. The tests were made in the 
following manner: The measuring barge was attached to the lower end of the float- 
ing pipe by a flexible rubber joiut 30 inches diameter and 6 feet long. In the end 
of the barge was an iron valve which was used to deflect the discharged stream 
either into the bar^e or downward into the river. 

The dredge was neld in position and moved ahead in the usual manner by bead 
cables and side lines. It was found necessary to drag an anchor from the stem of 
the measuring barge. 

The low velocity of the discharged stream against the stern bulkhead was not suf- 
ficient to overcome the kinking action of the pipes. 

When ready to make a test the suction was lowered into the water, but not on the 
bottom, and clear water was pumped for some time. The suction was then lowered 
to the aesired depth. A man was stationed at each of .the following places to make 
records during the test : 

(1) Steam indicators on Edwards engine. 

(2) Count revolutions of Edwards engine and note steam pressure. 

(3) Delivery head of discharge pipe of Edwards pump. 

(4) Vacuum gauge on suction pipe of Edwards pump. 

(5) Weighing apparatus. 

(6) Velocimeter. 

(7) Two opposite gauges near bow of measuring barge. 

(8) Two opposite gauges at center of measuring barge. 

(9) Two opposite gauges at stern of measuring barge. 

( 10) Valve of measuring barge with stop watch to note number of seconds valve 
in measuring barge was open. 

The dredge was then moved forward by the two head cables on the winding 
drums, the sand and water being discharged into the river through the bottom of 
the valve in the measuring bar^e. 

The movement ahead and discharge of sand and water would be continued for 
twenty or thirty minutes, wheu a signal was given to commence reading instruments 
on the dredge. 

Readings were taken at intervals of fifteen seconds. The mean of these readings 
are entered in the table inclosed herewith. A blast of the steam whistle was made 
at each reading so that they might all be made at the same instant. 

At the first blast of the steam whistle gauges in the measuring barge were read, 
the barge having previously filled with clear wat-er so that all part<s of the false 
floor were covered. At the third blast of the whistle the valve in barge was opened 
and second hand of stop watch started. Wheu the barge was as full as was thought 
safe the valve was closed and hand of watch stopped. 

The signal was given that the test was over and the gauges in measuring barge 
were then read. The barce was emptied of the water, after which the sand was 
measured in a box 1 by 5 by 10 feet, equal to 50 cubic feet. The r&pidly rising 
river made it necessary to move the dredge every three or four days, and generally 
only one test could be made per day if a large quantity of sand was deposited in 
the barge. 

In filling the barge the principal part of the sand was generally deposit-ed on one 
side or the other (very seldom evenly distributed). This would list the barge and 
it could only be filled until the low side sank to the desired depth. 

Examinations of the table show that the capacity per hour is greatest when per- 
centage of sand was largest. The percentage might be so large that capacity wonld 
be reduced, owing to the pump being unable to move a stream containing that per> 
centage, but in no test was that percentage attained. In fact, it would indicate Uiat 
the largest capacity was when the pipes were obstructed with sand so that a lesa^siased 
stream was discharged, but under greater head and containing a larger peroenta^ in 
the actual moving stream. 
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On Jftimary 3, 1895, the ronner came off the shaft of the Edwards pnmp, and, as 
the Tiver was rising rapidly, the dredge was laid np and crew discharged. Three 
plapa were then made for changing the dredge for permanent nse. On March 20, 
1886, receiTed orders to proceed with changes as described below : 

Sxtend present cabin both forward and aft; bnild a second-story cabin ftdl length 
for quarters; reverse Edwards pump so that its suction pipe will lead direct to the 
forward suction pipe, which was originally connected with the Allis sand pump ; 
move Jet pump to starboard side of forward cockpit to admit passage of the Edwards 
auction pipe; place on board donkey boiler, extra feed pumps, turning lathe, drill 

Sreas, and electric-light plant with three droplights, one headlight, andseventy inoan- 
eacent lights; remodel the winding engines for slow speed. 

All changes to machinery mentioned have been made, except the small pipe con- 
nections for the steam and water to be distributed about the boat. 

The f^me of the cabin is up and bulkheads, floors, and roof are nearly finished. 
The boat will be finished about July 1, 1895. 
Keapeotfully submitted. 

C. W. Sturtevant, ABsUtant Engineer, 
Capt. Graham D. Fitch, 

Ccrp9 of EngineerSf U, S, A. 



Table of teaU of the United States experimental dredge, ae determined by the meaeuring 

barge. 



s 

o 
e 



7 
8 
» 
10 
11 
12 
13 
14 
1ft 
16 
17 



I>ec. 
...da 
Ltoc. 
I>ac. 
I>ec. 
Dec. 

I>ec. 

I>ec. 
Ml Dec 
]9 'Dec 



11,1894 
12,18»4 
13, 1894 



II 



Jan. 
JaxL. 



14, 1894 
15.1894 
17, 1894 
18,1894 
19,1094 
24,1894 
26,1894 
27,1894 
20, 1894 
31,1894 
1,1895 
2.1896 



Time. 



e 
« 

S 

• . 

1 



3.30 
10.25 

7.50 

3.18 
10.20 

0.15 

a27 

1.25 

1.43 

10.35 

12.35 

10.31 

10.17 

11.05 

9.24 

9.47 



p.m. 
a.m. 
a»m. 
p.m. 
a.m. 
a.m. 
a.m. 
p. m. 
p.m. 
a.m. 
p. m. 
a.m. 
a.m. 
a.m. 
a.m. 
a.m. 



Conditions. 



Saotion pipe. 



Ft. In, 



10 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 



u 

s 
a 



1 

X] 

a 
o 

|§ 

% 
1^ 



30 
30 
30 
30 
30 
30 
30 
30 
30 
80 
30 
30 
30 
30 



12 30 
12; 30 



Ft, 

101 

101 

101 

101 

101 

101 

101 

101 

101 

101 

101 

101 

101 

101 

101 

101 



-31 

► 

o 



Suction head. 



I 



1 

9 

1A 



I 



Jets. 



i 

1^ 



I 






o 

•sa 



Discbtarge pipe. 






^.075 
.071 
.037 
.045 
.058 
.037 
.037 
.037 
.030 
.037 
.025 
.030 
.050 
.021 
.OM 
.050 



On 

On 

On 

On 

On 

Removed 
Removed 
Removed 

On 

On 

On 

On 

Removed 
Removed 
Removed 
Removed 



Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Hemoved 
Removed 
RenioA'ed 



6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
U 
6 



In. 




2.5 


20.5 


2.5 


20.3 


2.5 21 


2. 5 20. 8 


2.5 20.9 


2. 5;20. 1 


2.5 


21 


2.5 


19.8 


2.5 


21 


2. 5:20. 5 


2. 5 20. 2 


2.5'20r8 


2. 5|20. 2 


2 5|l0.8 


2. 5,21 


2. 5 20 



224 
224 



In. 

30 
30 
234' 30 
2301 30 
230| 30 
2281 30 
230! 80 
226] 30 



236 
228 
224 
230 
222 
216 
230 
226 



30 
30 
30 
30 
30 
30 
30 
30 



► 

a'3 



j'5 



Feet. 

547. 

547. 

547. 

547. 

547. 

547. 

547. 

547. 

547. 
1,002. 
1,002. 
1,002. 
1,002. 
1,002. 
1.002. 
1,002. 



a A 

Is 

i? 

a 



FMt. 

604.5 
004.5 
604.5 
604.5 
604.5 
604.6 
604.5 
604.5 
604.5 
51,050.5 
51,050.6 
51,059.5 
51,050.5 
51,050.5 
51,050.5 
51.059.5 
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Table of tests of the United States experimental dredge, etc. — Continaed. 









Edwards pnmp. 




• 

s 




Indicated horse- 


Head. 




'S : 


•s 




Date. 


Time. 


g 

a 

I 

• 

1 

1 


• 

s 

§ 

p« 

B 
a 

s ■ 

n 
154 


I 


power. 








ean of readings 
weighing apparatni 


ean of readings 
veloclmeter. 




igh-pressure 
cylinder. 


ow-nresBure 
cylinder. 


• 

3 


Suction 
head. 


ean delivery 
head (feet of 
water). 


ean velocity 
head bv barge 
(feet of water). 


otal mean head 
feet of water). 


i 

o 

m 

o 


ean head 
incheaof 
mercury). 


ean head 
(feet of 
water). 


^ 






s 


n 


^ 


& 


S " 


i 


7^ 


28.68 


S 


3 


7 


Deo. 11.1804 


3.30 p.m. 


118 


166 


153 


319 


9.18 


10.40 15.53 


2.75 


4.9 


11.1 


8 


Deo. 12, 1894 


10.25 a.m. 


118 


153 


165 


154 


319 


9.32 


10. 5G 15.80 


1.90 


28.26 


18.9 11.8 


9 


Dec. 13, 1894 


7.59 a. m. 


117 


150 


165 


147 


312 


9.21 


10.44 15.39 


2.11 


27.94 


11.8111.7 


10 


...do 


3.18 p.m. 


116 


143 


154 


137 


291 


8.66 


9.80 15.38 


2.11 


27.29 


7.7 




11 


Dec 14,1894 


10.20 a. m. 


119 


155 


166 


153 


319 


9.20 


10.43! 16.59 


2.40 


29.42 


14.4 


ii 


12 


Dec. 15.1894 


9.15 a.m. 


118 


150 


164 


155 


319 


8.98 


10.18 


15.23 


2.23 


27.64 


10. 1|13. 1 


13 


Dec. 17.1894 


8.27 a.m. 


115 


150 


166 


150 


316 


9.-29 


10.53 


14.08 


2.58 


27.19 


9.2ilL3 


14 


Deo. 18,1894 


1.25 p. m. 


118 


150 


163 


151 


314 


8.90 


10.09 


15.90 


2.02 


28.01 


11.2;il.6 


15 


Deo. 19,1894 


1.43 p.m. 


119 


153 


167 


154 


321 


9.33 


10.57 


15.32 


2.61 


28.50 


9.2 


1L2 


16 


Dec. 24,1894 


10.35 a. m. 


123 


146 


159 


147 


306 


7.11 


8.06 


22.13 


1.48 


31.67 


8.1 


11 


17 


Deo. 26, 1804 


12.35 p.m. 


127 


138 


156 


138 


294 


7.62 


8.63 


22.80 


.88 


32.31 


20.8 


12 


18 


Deo. 27,1894 


10.31 a. m. 


130 


140 


159 


140 


299 


6.42 


7.27 


22.64 


.96 


30.87 


26.2 


■ • • • 


19 


Dec. 29.1894 


10.17 a.m. 


130 


146 


166 


152 


318 


7.16 


8,12 


23.53 


L32 


32.97 


15.7 


9.8 


20 


Dec. 31, 1894 


11.05 a. m. 


125 


130 


145 


129 


274 


6.44 


7.30 


25.52 


1.24 


34.06 


23.1 


8.3 


21 


Jan. 1,1895 


9.24 a.m. 


129 


143 


167 


151 


318 


7.17 


8.13 


23.36 


1.39 


32.88 


13.7 


8.8 


22 


Jan. 2,1895 


9.47 a. m. 


120 


140 


155 


145 


300 


7.68 


8.70 


20.73 


1.80 


31.23 


12.1 


9.4 





• 




Measuring barge. 








•s . 


■5 


i 




• 










3 










u . 


»^ • 


OS 




•0 








^ 












®8 


^ 


^ 




S 


• 






li: 


1 

e 


Date. 


Time. 


i 


!ean depth of wa 
barge before te 


ean depth of wa 
barge at end of 1 


!ean depth of 
pumped. 


nration of test 
onds). 


t 

-2 


abio feet per seci 


I 


1 

Pi 

1 


1 

9 


opacity of pump 
yards per hou; 


^ 






}^ 


S 


^ 


A 


^ 





> 


$ 


£ 











Sq.ft. 
2,544.01 








<}u.ft. 




Feet. 


Cu.fl. 






7 


Deo. 11,1894 


8. 30 p. m. 


0.626 


4.478 


3.852 


150 


9, 799. 52 


65.33 


13.31 


552 


5.63 


491 


8 


Dec. 12,1894 


10. 25 a. m. 


2,544.01 


.707 


3.663 


2.956 


138 


7,520.09 


54.49 


11.10 


9.36. 5 


12.45 


906 


9 


Deo. 13. 1894 


7.59 a.m. 


2,544.01 


.575 


3.340 


2.7(» 


122 


7,034.18 


57.66 


11.74 


766.5 


10.89 


838 


10 


...do 


3.18 p.m. 


2, 544. 01 


.438 


8.610 


3.172 


140 


8,069.60 


57.64 


11.74 


614 


7.61 


585 


11 


Dec. 14,1894 


10. 20 a. m. 


2, 544. 01 


.406 


4.120 


3.714 


155 


9,448.45 


60.96 


12.41 


970 


10.27 


835 


12 


Dec 15,1894 


9. 15 a. m. 


2,544.01 


.505 


3.713 


3.208 


138 


8, 161. 18 


59.14 


12.04 


520 


6.37 


503 


13 


Dec. 17,1894 


8.27 a.m. 


2,544.01 


.898 


3.450 


3.052 


123 


7, 764. 81 


63.12 


12.85 


715 


9.21 


775 


14 


Deo. 18,1894 


1. 25 p. m. 


2, 544. 01 


.473 


3.465 


2.992 


135 


7,611.67 


56.38 


11.48 


660 


8.67 


652 


15 


Dec. 19,1894 


1. 48 p. m. 


2,544.01 


.448 


3.720 


3.272 


131 


8,324 


63.54 


12.94 


516.3 


6.20 


526 


16 


Dec. 24,1894 


10. 35 'a.m. 


2,544.01 


.562 


4.018 


3. 456 


183 


8, 792. 09 


48.04 


9.78 


400 


5.23 


335 


17 


Dec 26, 1894 


12.35 p.m. 


2,544.01 


.438 


3.260 


2.822 


104 


7, 179. 19 


37.01 


7.53 


530 


7.38 


364 


18 


Dec. 27,1894 


10. 31 a. m. 


2,544.01 


.461 


3.448 


2.987 


197 


7, 598. 95 


38.57 


7.85 


925 


12.17 


626 


19 


Dec. 29, 1894 


10.17 a.m. 


2,544.01 


.557 


3.647 


3.090 


174 


7,860.99 


45.18 


9.20 


716 


9.11 


549 


20 


Dec 31, 1894 


11. 05 a. m. 


2.5U.01 


.530 


3.857 


3.327 


193 


8,463.92 


43.85 


8.04 


586.6 


6.93 


405 


21 


Jan. 1,1895 


9. 24 a. m. 


2,544.01 


.616 


3.975 


3.359 


184 


8, 545. 32 


46.44 


9.46 


663 


7.75 


446 


22 


Jan. 2,1895 


0.47 a.m. 


2, 544. 01 


.643 


4.392 


3.749 


180 


9,537.49 


52.98 


10.79 


849 


8.90 


629 



Average capacity in cubic yards per hour, 547.5; floating pipe, 678.8. Average capacity in cubic 
yards per hour, 1,002.5; floating pipe, 479.1. 
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Time. 


Miscellaneous. 


Bemarks. 






Sand. 


Depth 

of 

water 

at bow. 


Flota- 
tion of 

dis. 
charge 
pipes. 


Ei&dency. 






1 

o 

U 

106 


1 
1 

36 


Work 
done, 
in foot- 
pounds 
per sec- 
ond, as 
meas- 
ured 

barge. 


Work 
done, 
in foot- 
pounds 
per sec- 
ond, as 
meas- 
ured 
by in- 
dicator 
cards. 


Per 
cent. 




• 

1 

• 

1 


Bate. 


• 

1 

6.5 


• 

1 
1 

OQ 

7.8 




7 


1 
Bee 11,1894 


3. 30 p. m. 


O.K. 


117, 106 


175,450 66.75 






8 1 lytc 12, 18M 


10. 25 R. m. 


104 


33i 


7 


8 


O.K. 


96.244 


175.450 54.85 






M>f)e. 13, 1804 


7. 59 a. m. 


104 


3? 


5.5 


6.5 


Low. 


100,688 


171,600, 58.67 






10 ...do 


3.18 p.m. 


106 


36| 


6 


6.5 


O.K. 


98,312 


160,050| 61.42 


V^ocimeter ch< 


Dked 






















with sand. 




11 


Dec 14, 1894 


10.20 a.m. 


104 


87* 


6.5 


7.3 


O.K. 


112,062 


175,450' 63.87 






12 


Dec 15,1894 


9.15 a.m. 


100 




6.5 


7.5 


High. 

oTk. 


102,187 


175,450 


58.24 






13 


Dec 17, 1894 


8.27 a.m. 


100 


33f 


8.2 


8.3 


107,250 


178,800 


61.71 






U Dec 16, 1894 


1. 25 p. m. 


106 


36) 


7 


7.7 


O.K. 


98.687 


172,700 


57.14 






15 Dec. 19. 1894 


1. 43 p. m. 


106 


3gl 


8.2 


8 


High. 


113, 187 


176,550 


64.11 






26 Dec. 24, 1894 


10. 35 a. m. 


100 


41|10 


9.5 


Low. 


95,062 


168,300; 56.48 


Mud in sand. 




17 Dec. 26. 1894 


12. 35 p. m. 


108 


38| 


5.5 


5 


Low. 


74,750 


161,700. 46.23 


Clay lumps in sand. 


18 Dec. 27, 1894 


10. 31 a. m. 


106 


36| 


5.5 


8 


Low. 


74,437 


164,450 


45.27 


y elocimeter ch 


oked 


■ 




















with sand. 




19 Dec 29. 1894 


10. 17 a. m. 


108 


37i 
341 


5 


5 


Hijrh. 
O.K. 


93,125 


174,900 


53.25 






20 


Dec 31, 1894 


11.05 a.m. 


111 


7 


6.2 


93,375 


150,700 


62.62 






21 


Jan. 1,1895 


0. 24 a. m. 


107 


40 


3.5 


4 


O.K. 


95,438 


174,900 


54.57 






22 

I 


Jao. 2.1895 


9. 47 a. m. 


loa 


41| 


5 


5 


O.K. 


103,438 


105,000 


62.69 







Ahttraet of proposals for furnishing brush, poles, wire, wire-strand clips, and manila 
rope, received in reeponse to advertisement dated June 15, 1894, and opened June SO, 1894, 
hjf First Lieut. J. C. Sanford, Corps of Engineers. 



'So. {NMoe and address of bidder. 



1 

2 

3 

4 

5 

6 

7 
8 
9 



Wm. C. Frederick, St 

Louis, Mo 

Harry £. Col&n, Memphis,) 

Tenn $ 

Jjte Bros., Memphis, Tenn. 
Urermore, Foundry and) 

Mibchine Co., Memphis.S 

Tenn ) 

Klish* Evins, Memphis, 

Tenn 

If. M. Buck Sc Co., St. 

IfOais, Mo 

'W. H. Amerland,St.Lonis, 

Mo 

Snnter A Frey, Memphis, 
Tenn 



3 

U 



» 



11.14^12.00 



offue-Pidgeon Iron 
Co.« Jiempms. Tenn 



1.07 



•2 
S 

J 

o 



Black steel 
wire. 






o 



§ 



n.6o 



Cenit. 
1.67| 

*1.44 

1.56 

1.54i 






o 



GaWanized wire 
strand. 



a 



.a a 
< 



L46 
1.66 



1.60 



CenU.Centi. Cents. 
1.671 *2.96 *2.65 



•L54 
1.66 

L74i 



1.57 
1.66 



1.60 



3.30 
3.87 

4.10 



3.30 
3.29 



2.87 
3.23 

3.90 



2.87 
2.60 



3. 90 3. 25 



Is, 



Centa, 
•2.74 

3.25 

S.OO 

8.90 



3.25 
2.79 



3.02 



? © 



t 



pg 



i 



Wire-rope 
clips. 



^4 

I 



Centt.'OenU. 
la 



15 



7 
e9 



WelU 

ci.il 




C7.73 



S 



43 
o 

a 



Cents. 

«14 
£10.88 



el2 



elO.l 

0l2| 

«10 

I/* 



elO\ 



s. 

1 



Cents. 
7.85 

*7J 

7.80 



\ 



n 



Accepted. All bids for wire-rope clipn rejected. e Crosby clips. 
IJ.bolt clips. d Double U olips. 

^ JCAgnolia clips. 



e Wilcox clips. 
/S clips. 
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Abstract of proposals far levee work in upper Yazoo levee district, received in respovse to 
adveriisemeni dated September 24, 1894, and opened October 5, 1894, bjf Capt. S, W, 
BoessUr, Corps of Engineers, 





Name and address of bidder. 


Section 

1-1. per 

onbio 

yard. 


Section 

^-7,por 

cubic 

yard. 


Section 

8-10, 

per 

cubio 

yard. 


Section 

18-22, 

per 

cubic 

yard. 


Moon 

Lake, 

per 

- cubic 

yard. 


Or Moon Lake 
divided. 


No. 


Station 

3326 to 

StaUon 

3355, 

per 

cubic 

yard. 


Station 
3390 to 
Station 

3420 + 

92, per 

cubio 

yard. 


1 


Chas. H. Dameron, Friars Point, Miss. 


CenU. 


CenU. 


Cents. 


Oent». 


CerU$. 

9.00 

12.98 


CenU. 


CnUB. 


2 


Timothy Sullivan, Meuiphis, Tenn 

McLauffblin Bros., Memphis, Tenn. . . 

L. C. Dmauey , M»y ersville, Miss 

Hugh McCsrtin. Memphis, Tenn 


10.05 

10| 

11.74 


• 10. 95 
12 
16 


13.90 


11.20 

IJ^ 

12.44 






3 






4 






5 


134 

'"ii.23 

12.74 
ia24 






6 

7 


W. A. Shipley, Priars Point, Miss. . . . 

Batt. O'Brien, Memphis, Tenn 

Manning &. Gibson, Oakwood, Miss. . . 
T. S. Aderhohlt, Friars Point, Miss. . . 

Moore St Welsh, Memphis, Tenn 

Martin Jennines. Memphis. Tenn 


14 

13.45 

14 

14.40 

lOf 


14.25 

"i6.'26 
151 


15 

11.74 

121 


11 

15.24 
9.08i 
12.74 
*9.98 


10.75 


*8.99 


8 






9 
10 


*10.40 




11 


lit 
14 






13 


J. C. Mclntyre & Co., Memphis. Tenn . 

RobertJohnsen, Memphis, Tenn 

John 6. Sessions, Leow, Miss 


lit 
11.74 
•10 
13 


14.4 
15.24 


12i 11. 48 




. 


18 


14.49 
*9.96 
12* 


14.24 


16.09' 
12.97 






14 






15 


James K. Jei&ies, Memphis, Tenn 


15 


12t 



* Accepted. 

Ahsiraot of proposals for levee work in vicinity of Walnut Bend, Arkansas, received in 
response to advertisement dated September S4, 1894, and opened October 9, 1894, by Capt, 
S, W, Roessler, Corps of Engineers, 



Ko. 



1 
2 

3 
4 
5 

7 
8 
9 
10 



Name and address of bidder. 



Manning 8l Gibson, Oakwood, Miss 

W. A. Siiippey, Friars Point. Miss 

McLauirhlin Bros., Memphis, Teiiu 

T. H. Rioe. Helena, Ark 

Kobert Johnsen. Memphis, Tenn 

Arnold. Do Garis & Co.. Memphis, Tenn. 
J. C. Mclntyre St Co., Memphis, Tenn . . 

Jas. K. Jeffnes, Memphis, Tenn 

Moore & Welsh, Memphis, Tenn 

John G. Sessions, Leota, Miss 



Station 

5676 to 

Station 

5805, per 

onbio 

yard. 



CenU. 



15 
17 



* 13. 49 
14t 
13t 
16 



* Accepted. 



StAtion 

5805 to 

Station 

5914, per 

cubic 

yard. 



CtnU. 
10 
12 

IH 
•9.94 

10.24 

12t 

10.65 

13 

12.24 

11.23 



Station 

5914 to 

SUUon 

5967, per 

cubic 

yard. 



Cent*. 



Station 

5967 to 

Station 

5904, per 

cubic 

yard. 



CenU. 



19.99 



•13.24 



22 



•16.8 
174 
19| 
25 
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A^btract of praposaU for Uvee work in lower St. FrancU levee dietricty received in response 
to odvertisement dated October ^4, 1894, and opened Xovember 7, 1894, by Capt. S, JV. 
Roeesler, Corps of Engineers, 



Ko. 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



Name and address of bidder. 



13 
14 
15 
1« 
17 
18 
19 
30 



Ferrell Sc Watkins, Beulab, Misa 

Hnsh J. Looiiam, Meiuphis, TeuD 

W. M. Forrest. Memphlii, Tenu 

Timothy Sulliyan, Memphis, Tenn... 

Smest Hyner, Greenville, Hiss 

C. A. Winter, GreenviUe, Hiss 

Chjaa. H. Daroeron, Friars Point, Misa 

Ben. Tally. Memphis, Tenn 

J. F. Kenne^r. Cairo, 111 

J mm. K. Jeftnes, MemDhis. Tenn 

McLanghlin Bros., Memphis, Tenn. .. 
Arnold &. DeGaris, Memphis, Tenn.. 
Johnsen & Outsen, Memphis, Tenn . . 

Bait. O'Brien. MemphiM, Tenn 

Manning & Gibson, Bavon Goola, La. 
Michael McTiehe, Memphis, Tenn... 

John Soott &. Sons, St Louis, Mo 

T. Mike, Memphis. Tenn 

J. C. Mclntj're & Co., Memphis, Tenn. 
Jamea Austin, Barfield, Ark 



Station 

422+50 to 

Station 

531, per 

cnbic 

yard. 



Cents. 



"I 
13 

18 

14.90 



14 
17 
11.09 

15.90 
12. 98 

13 

13A 



13| 



Station SUtJon 

531 to Sta- 644 to Sta 

tion 644, tion 780. 

peronbio percobio 

yard. yard. 



Cents. 
IS 



Cents. 
12 



9 

1? 

13.08 
11.99 

9.90 
11 
15 

11.43 
12 
12.00 

0.08 
13 

lOA 

10.23 

lit 



8.74 
0.46 
10 

'^ 

0.00 

H 

12 

0.00 
10| 
11.20 

8.U 


12 

•A 



10| 
8.40 



Station 

780 to 

Station 

807+4f), 

per cable 

yard. 



Cents. 

10.06 

11.40 

*8.24 

0.45 

10 

^i» 

0.00 

1? 

0.24 

Of 
10.40 

8.78 

8.24 

10.75 

t»A 
4.34 

H 



* Or M cents per cabio yard for the whole work. Accepted. 
tOr 10 cents per cubic yard for the whole work. 

Ahstraet of proposals for levee work in lower Ht. Francis levee district received in response 
to advertisement dated November 21, 1894, and opened December S, 1894, by Capt. o. W, 
Boessler, Corps of Engineers. 



Ko. 



Name and address of bidder. 



5 

6 
7 
8 

10 



1 I Johnaen A On teen, Memphis, Tenn . . . . 

2 John Scott Sc Sons, St. Ix>ai», Mo 

3 T. Mike, Memphis, Tenn 

4 Batt. O'Brien, Memphis, Tenn 

J. C. Mclntyre Sl Co., Memphis, Tenn. 

' Forrest Sc Co., Memphis, Tenn 

' J. C. Hodije. Griffin. La 

Timothy Sullivan, Memphis, Tenn — 
Mannin'ip & Oibson, White CsHtle, La.. 
McBain & Co., Memplds, Tenn 



i 



SUtion 

807+40 

southward, 

per cubic 

yard. 



Cents. 

8.38 

8.90 

*8.10 

9.98 

1% 

11.49 
8.42 
12 
12| 



* Accepted. 
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Ahttrttet ofpropotalsfor levee work in upper White River levee disiriei, received in ree^ 
to advertiaement dated December 16, 1894, and opened December 31, 1894, by Capi. 
Boesaler, Corpe of Engineer; 



No. 



1 
2 

8 

4 
6 
6 
7 
8 

10 

11 

12 
13 
14 
15 



Name and address of bidder. 



Chas. H. Dameron it. Co., Xjalce Providenoe, La. 

MeLaaghlin Broe., Memphis, Tenn 

Forrest A Co., Mempbia, Tenn 

J. C. Hodge, Griffin, La 

W. A. Shippey, Friars Point, Hiss 

Batt. O'Brien, Memphis, Tenn 

C. A. Winter, Greenvilie, Miss 

Timothy Solliyan, Memphis, Tenn 

T.H.Rice, Helena, Ark 

Moore &. Welsh, Memphis, Tenn 

T. S. Aderholdt, Friars Point, Miss 

Johnsen & Oatzen, Memphis, Tenn 

J. C. Mclntyre &. Co., Memphis, Tenn 

MoBain & Co., Memphis, Tenn 

W. L. Withers &. Co., Memphis, Tenn 



Station 
83+50 west- 
ward, per 
oubio yard. 



Cewu. 
12 
9.49 



i?l. 



9.96 
11.73 



9| 
9.70 



10.08 
12.24 
11.18 
10| 



Station 

1892 sonth* 

ward, per 

cable yard. 



CenU. 

12.74 

17* 

14.95 

12.80 

14.73 

1^ 

15 

•121 
13.74 
14.48 
14.87 
15ft 
14.48 



* Accepted. 



AhatraotofpropoeaUfor docking and repairing ateamer Minnetonka, received in reepanae to 
advertiaement dated January 10, 1896, and opened January Bl, 1896, by JPirat Lieut, 
Orakam D. Fitch, Corpa of Engineera. 



No. 



1 
2 
8 



Name and address of bidder. 



Total coat. 



Thos.P.Morse. St. Loais,Mo 

Mississippi Valley Marine Railway and Dock Co., Mound City, 111 
DayidS. Barmore, Madison, Ind 

* Accepted. 



10,127.00 
*7,383.25 
10,757.10 



Jbairact of propoaala forfumiahing atone for uae at Plum Point Reach, received in reaponee 
to advertiaement dated February S5, 1895, and opened March 1£, 1896, by Capt, Graham 
D, Fitch, Corpa of Engineera, 



> 


Kame and address of bidder. 


Delivered on Government 


Delivered on contractors* bargea 
at works. 


No. 


barges at quarries. 


Unloaded by con- 
tractor. 


Unloaded by Gov- 
emmeBt. 


/ 


Large 

riprap, 

percnbic 

yard. 


Small 

riprap, 

percnbic 

yard. 


Quarry 

spalls, 

per cubic 

yard. 


SmaU 

riprap, 

per cubic 

yard. 


Qujurry 

spalls, 

percnbic 

yard. 


Small 

riprap, 

percnbic 

yard. 


Quarry 

percnbic 
yard. 


1 


C. C. Hnthmacher, Mnrphys- 
boro.lU 


55 


CentM. 


CenU. 










2 


John Barrett, Cincinnati, Ohio. 
John F. Oliver, Neelys Land- 
ing, Mo 


......... 




11.83 


11.83 


$1.65* 


$L65 


3 




*60 
58 


*40 
50 


4 


E. K, Burke, Neelys Landing, 
Mo 


♦60 










5 


Frederick Hartweg, Cincin- 
nati, Ohio 


*L59 
1.50 


•1.84 
1.44 


*1 44 


* 1 19 


6 


Ed. Hely, West Plains, Mo.... 


60 


60 


45 


1.38 


1.24 



* Accepted. 
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AhMiraet of propoMaU for levee work in lower White River levee district ^ received in 
reaponee to adveriitement dated April 19, 1895, and opened May 4, 1895, hy Capt. 
ChnBLkam D. Fitch, Corpe of Engineers. 



1 

2 

9 

4, 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

\9 

20 

21 



Kune and address of bidder. 



Hagb J. Loonnm. AlpikA, Miss 

Smeet Hyner, Greenville, Miss 

P. F. Lsmb. Stofford. Miss 

C.A.Wister,PettiOiiss 

Manning & Gibson, RedFork«Ark 

Wm. R.Xewis. GreenTilie, Miss 

MeLaagblin Bros., Meinphis, Tenn 

Ben. TsiUey, Memphis, Tenn 

Tlmotliv SiuliTsn, Memphis. T^in 

W.A.^ippey, Friars Point, Miss 

Sdwin B. ueftoson, Natches, Miss 

J. C. Hodce. Griffin, La 

Johnaen « Oatsen, Memphis, Tenn 

CF.DeGaris, Memphis, Tenn 

B»tt. O'Brien, Mempnis, Tenn 

T. S. Aderholdt, Friars Point, Miss 

CH. Bamenm & Bro., Friars Point, Miss.... 

Morgan A MoCartin, Memphis, 1 enn 

Martin Jennings. Memphis, Tenn 

Jas. H. A Michael Mclighe. Memphis, Tenn. 
S. B. Mantle. Memphis, Tenn 



Henrico, 
Ark., Sta- 
tion to 
Stations 237 

+76 per 
cubic yard. 



(^nts. 
9 
10.2 

m 

9.47 
13 



10 
8.9 

H- 

*8 
8.95 
9.8 
9 

11 

9.74 
9.24 

H 

8.98 

H 
9.88 

8.87 



Henrico to 
Laoonia, 

Sution 284 

to Station 
504. per 

cnbic yard. 



CtnU. 



11.2 

12| 

10.94 

10 

10.4 

11 

11.98 

11 

*8.44 

8.95 
10.8 
11.44 
12 
11 

9.74 
10* 

9.98 
Tl 
11.98 



Station 
1456 north- 
ward, per 
cubic yard. 



CmU. 



17 

14.97 

20 

13| 

16 

14.95 

15 



14.45 

*m 

13.49 

17 

14.24 

16.74 

16 

16.24 

18 

17.76 



* Accepted. 



of civilian engineers employed on work of improving Mississippi River, first and 
dietriets, in charge of Capt. Graham D. Fitch, Corps of Engineers, from June 1, 
1894, to May SI, 1895. 



ITame and residence. 



W. M. Baea, Memphis, Tenn . 

Anc. J. Kolty, Memphis, 

l^n. 
C. W. Starterant, Appleton, 

City, Mo. 
Wm. Gerig, Colombia, Mo... 



Bw B. Gordon, Greenville, 



Chna. La Vassner. Memphis. 



Time 
em- 
ployed. 



Months. 
12 

12 
12 



! 



F. Kilpatrick, Memphis, C 
Tenn. \ 

M. Gardner, Memphis, Tenn ,1 

I^ Dahney, Vicksbnrg, ' < 
[las. |) 

C. H. Purvis, Helena, Ark. . . .j | 

Fr«d Wigstnuid, Memphis, C 



O. W. Ferguson, St. Louis, 
Cbaa. & Taylor, St. Lonis, 



10 
2 



3|« 
7H 



10 
2 

10 
2 

10 



10 
2 
6 



II 



iM 

lit 



per 
month. 



$250 
175 
150 
150 



150 
165 



125 
150 

125 
140 
125 
140 
125 
140 
125 
140 
125 
115 
125 

100 



Where employed. 



Memphis and in the 

field. 
Plom Point Reach and 

Memphis, Texin. 
Mississippi Kiver 



VariouB places. 



.do 



Gold Dust, Tenn., and 
Stewarts, Mo. 



Grand Tower, HI. 
Various places... 



»Barfield, Ark., and 

Stewarts, Mo. 
AuMtin, and Alpika, 

Miss. 
^Laconia, Avenue, and 

Henrico, Ark. 

Modoc, Ark , 

^ Askew, Ark., and 

Clarks, Miss. 
Memphis, Tenn., and 

Armstrongs, Ark. 
Mempliis, Tenn 



Work on which employed. 



Office and miscellaneous field 
work. 

Construction to Plum Point 
Reach and repairs to plant. 

In charge of experimental 
dredge. 

Construction, Hickman, Ky., 
and New Madrid, Mo. ; con* 
Btruction and repairs to levee 
and repairs to and construc- 
tion of plant. 

Surveys, gauges, and observa- 
tions. 

Construction Plum Point 
Reach, and construction and 
repairs of levee. 

Inspecting stone. 

Surveys, gsuges, and observa- 
tions. 

Construction and rex>airs of 
levee. 
Do. 

Do. 

Do. 
Do. 

Surveys. 

Office work. 
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Approximate value of plant belonging to the United Slates and need upon the improvement 

of the Miesiaeippi River y firet and second districte. 



Class of property. 



Stumer MiDnetonka.. 

Steamer Titan 

Steamer Itasca 

Steamer H. M. GrahaDi 
Steamer H. L. Abbot . . 
Pile drivers 

Suarter boats 
arees 

Model 

Moorinic 

Mattress 

Hydraulic graders .... 



No. 



1 

1 

1 

1 

1 

4 

Jl 

«7 

10 

4 

6 

3 



Approxi- 
mate value 
May 1, 1895. 



$20. 000. 00 

11,500.00 

7,000.00 

4. 000. UO 

3, GOO. 00 

6,000.00 

15. 000. 00 

77, 860. 00 

20, 040. 00 

5, 040. 00 

12, 800. 00 

14, 387. 00 



Class of property. 



[., „ 



Experimental dredge 

Machine-shop boats 

Floating; doclc .• 

FlatboaU 

Skiflfs 

Storvhoaae 

Tools, appliances, and outfit 

Office fiimiture 

Surveying instruments 



Total 



No. 



1 
2 
1 
4 
38 
1 



Approxi- 
mate value 
May 1, 18M. 



$49,500^00 
5.8SO.0O 

3. ess. 00 

1.900.00 
350.00 

1.800.00 

11.05&00 

400.00 

1.500.00 



281,411.00 



FINANCIAL STATEMENT. 

Improving Miaeiaeippi River, first and second disiriote, 

June 1. 1894: 

Balance unexpended $131,330.49 

Jane 30, 1895: 

Amounts allotted since last statement 2, 327, 400. 00 

Proceeds of Government property 185. 10 

Proceeds of material sold oy Captain To wnsend 2, 164. 00 

Proceeds of material sold by Captain Willard 149. 50 

Amount receive<l by transfer from Capt. Geo. A. Ziun 723. 03 

Amount refunded du account of overpayments, etc . . 228. 56 

$2, 462, 180. 68 

June 30, 1895: 

Amount expended from June 1, X894, to date 946, 650. 02 

Amount deposited to credit of Treasurer of United 

States, being proceeds of Government property. .. 185. 10 

Amounts transferred to Capt. Geo. A. Zinn 12, 614. 21 

959, 449. 83 

July 1,1894: 

Bsklance unexpended 1, 502, 731. 35 

Oustanding liabilities 18,700.00 

Amount covered by ii ucompleted contracts 430, 960. 33 

449^ 660. 33 

Balance available 1,053,071.02 

Examinations, surveys, and contingencies of rivers and harbors. 

August 17, 1894, to amount allotted $50.00 

November 2, 1 894, by amount expended (services) 50. 00 

{Amount that can be profitably expended in fiscal vear ending June 
30, 1897 ! 1,000,000.00 
Submitted in compliance with requiremeuts of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 
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FIRST AND SECOND DISTRICTS. 

IHabmrsememU made under appropriatione for improving Miaeieeippi River, from June I, 

1894 f to June SO, 1895. 



Contnote made with— 



Arnold 8l DeGuis 

JohnG. Seflnioiui , 

SrD«st Hyner 

MeLjftugliliii Bros 

J. B. L«wia&Co 

Tfanotby SallivaD 

Forrest & Co , 

J.S. McTtcbe&Co 

T.S. Aderboldt 

C. A. Winter 

E. K. Barke 

J. S. McTishe&Co 

M. M. Bnck & Co 

"W. C. Frederick 

Hmrry E. Coffin 

Davia S. Barmore 

£. J. Howard 

lCla«issippi Valley Marine 
v^y ana Dock Co. 

HnnterdcFrey 

LindonW.Biitea 

W. A. Shippey 

\V. M. Forrest 

T.Mike 

Moore &. Welah 

J.C. Hodge 

Ftvderlck Hartweg , 

JohnF Oliver 



For what made. 



Rail- 



Totid 



Levee work 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Stone 

...do 

Silicon bronze wire 

Wireatrand 

Wire rope, etc 

Model barses 

do 

Repairing eteamer Minne- 
tonka. 

Bruah and polea 

Hydraulic dredge 

Levee work 

do 

do 

do 

.... do 

Stone 

do 



Disbnme- 
ments 

under con- 
tracta. 



$51,134.31 

18, 684. 32 

80,247.56 

50.622.04 

29,963.35 

26.209.46 

16.825.66 

33.888.67 

4,750.22 

6,114.33 

6, 929. 35 

50,902.21 

1,500.00 

3, 687. 17 

5.201.25 

21,300.00 

15,000.00 

7, 449. 01 

33,073.61 
6, 649. 96 



470,132.48 



Liabilities 

under 
contracts. 



$21,136.82 



5,959.19 
30.000.00 



166, 125. 04 
27, 397. 18 
46, 80S. 00 
19, 983. 60 
48.471.00 
23,982.50 
53,900.00 
7,200.00 



430,960.33 



Total. 



$51,134.31 

39, 821. 14 

80, 247. 56 

50,622.04 

29,963.35 

32,168.66 

26,825.66 

33,888.97 

4.750.22 

6, 114. 38 

6.929.35 

50,902.21 

1.500.00 

8.687.1'' 

5,201.25 

21,300.00 

15, 000. 00 

7.449.01 

83,078.61 
172,775.00 
27, 397. 18 
46,806.00 
19.983.60 
48,471.00 
23,982.50 
53,900.00 
7.200.00 



901,092.81 



IHfibureemeinU made otherwise than under contract. 




For what expended. 


By public notice 
and sealed pro- 
posals. 


In open mar* 
ket. 


Liabilities. 


Total. 


Material and supplies 


$24,567.14 
19. 455. 14 


$60,683.46 
9,584.47 

201, 393. 65 

15,936.09 

7,265.97 


$5,000 
2,000 

10.000 

1.000 

700 


$90,250 60 


Snbaiatence 


31,039.61 


Services 


211.393.65 


Toola, appliancea, and outfit 

Miaemlan'^fiw , 


3. 344. 16 
189.23 


20,280.25 
8. 155. 20 






Total 


47, 555. 67 


294,863.64 


18.700 


361,119.31 







Diwhureementa made under appropriation for improving harbor at Memphis, Tenn., from 

June I, 1894, to June SO, 1895, 



Contracts made with-. 



W.C Frederick. 
Hunter St Frey. 



Total 



For what made. 



Wire strand 

Brush and poles. 



Disburse- 
ments under 
contracts. 



$1,337.01 
6,993.U 



7,331.36 



Dishureements made otherwise than under contracts. 



For what expended. 



Maleriala and aupplies. 
Snfaaiatenee 



Toola, appUaneea, and ontflt. 
MiaoeUaneooa 



Total. 



By public 

notice and 

sealed pro- 

posals. 



$14,992.16 

988.60 

1.50 

29.15 



In open 
market. 



16,011.41 



$2,091.22 
261.84 

12.942.38 
176. 89 
282.74 

15,755.07 



Total. 



$17,083.38 

1.250.44 

12.943.88 

206.04 

282.74 

31,706.48 
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Disbursements made under appropriation for improving harbor at New Madrid^ Mo. 

June 1, 1894, to June SO, 1895, 



• 

« Contracts made with~ 

• 


For what made. 


Disb 
ments 

OODt] 


W. C. Proderick 


Wire strand 


i 









Disbursements made otherwise than under contraoU 



For what expended. 



Material and supplies 

Sabaisteooe 

Berrioes 

Tools, appliances, and oatflt. 
MisoeUaneoas 



Total. 



By public 
notice and 

sealed 
proposals. 



$6. 660. 70 
29.08 



55.50 



6,754.28 



In open 
market. 



$5. 810. 50 

121.31 

6, 251. 06 

12.05 

50.66 



12,246.18 



To 



$12. 
6, 

"l«^ 



Disbursements made under appropriation for improving St, Francis River , Ark., from 

1, 1894, to June SO, 1895. 



Robert Johnsen . 
T.H. Rice 



Total 



Contracts made with — 



For what made. 



Levee work . 
do 



Disbi 
ments 
oontr 



$56. 

13» 



«•. 



Disbursements made otherwise than under contract. 



For what expended. 



Subsistence 

Seryioes 

Tools, appliances, and oatflt. 
Miscellaneous 



Total. 



By public 

notice 
and sealed 
proposals. 



$19.95 
3.25 



23.20 



In open 
market. 



$544.19 

4,269.30 

22.75 

182.61 



5,018.85 



Tol 



Appendix 6. 



BBPORT OF CAPT. C. M'D. TOWNSEND, CORPS OF ENGINRERS, UPON OPXRATIOl 

thk third district. 

United States Engineer Office, 
Memphis, Tenn., May S5, 11 

Colonel : I have the honor to Bubmit the following report of operations i 
third district, improving MiBsiBsippi River, for the year ending May 25, 18^5 : 

This district extends from the mouth of White River to WaArrenton, Miss., 
tance of 220 miles. In its improvement banks have been protected from cavl 
Lake Bolivar Front, Ashbrook Neck, Greenville, Lake Providence Reach, and 
Point, chutes have been closed, and the low-water width restricted by peixE 
dikes at various localities through Lake Providence Reach, and levees nave 
constructed and enlarged in the Lower Yazoo, Upper Tensas, and Middle Tensas 
districts. 

The operations of the last season have consisted in the extension of the revet 
at Ashbxook Neck and Greenville, the protection of 4,800 feet of bank above 
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Ptovidence, repairs to the old revetments at Ashbrook Neck, Greenville, and Louis- 
ianft Bend, and in the construction and enlargement of levees. 

LAKB BOLIVAR FRONT (417 MILKS BELOW CAIRO). 

The object of this improvement has been to stop a caving of the bank which was 
thieftteiiiDg the destruction of a larf^e levee across the end of Lake Bolivar. 

In 1888-^ 4,250 feet of bank was protected by a revetment of brush and stone 
described in the Report of the Chief of Engineers for 1889, page 2704. During the 
fall of 1893 this revetment was repaired by constructing a subaqueous mat 685 feet 
in length along a portion of the work where the river was showing a tendency to 
Qadermine it, and the brush in the upper bank revetment was replaced by a riprap 
of 10 inches of stone wherever it showed a tendency to decay. 

Dnring the past season this revetment has remained in good condition and no 
lepain have been n*quired. For several years the point of attack of river currents 
during floods has been gradually moving down the river in this bend, so that this 
work will hereafter reqtiire little attention except at its lower end, where a ten- 
dency to cat behind the paving is still to be observed. 

ASHBROOK NECK (446 MILES BELOW CAIRO). 

Ashbrook Neck is the upper of four " necks " or '' points " of land inclosed in the 
tortnooB course of the Mississippi River in the vicinity of Greenville. The object 
of the improvement at this locality is to prevent the river from cuttiug through this 
neck (which has attained a width of but 2,300 feet) and leaving its present channel, 
with a distnrbance of the regimen of the river both above and below it. 

The work of revetting this neck was begun during the season 1890-91 and continued 
dnring the next two seasous, 8,900 feet of bank being protected. A description of 
the work done will be found iu the reports of the Chief of Engineers for the corre- 
sponding years. 

The nanow portion of the neck has been held, but caving has continued in the 
bend both above and below the work. 

Daring the past season advantage was taken of the low stage of the river to 
tttend toe riprap of the upper bank to extreme low water; 2,631 cubic yards of stone 
vu eipended for the pui^ioAe, at a cost of $5,277.34. A pocket mat 200 by 200 ieet 
was sank in the eddy formed by the caving at the lower end of the work. At its 
upper end the revetment was extended 1,275 feet to prevent further destruction of 
the work by caving in that locality. 

. Tlie character of the revetment differs from that heretofore employed at this place 
m having an extra layer of brush over the inner 100 feet of mat ; the width of the 
n»t8 was 280 feet; the average cost per linear foot, $,S0.25. 

The average amounts of material expended per linear foot were : 

5™«b cords.. 4.11 

Poles do 79 

^w cubic yards.. 6.76 

Sf.*»^« pounds.. 15.03 

^ire do.... 28.35 

The work was materially delayed and its cost increased by inclement weather and 
rnnninjij ice in the river, which prevented a prompt delivery of material. 
A!^^^ description of the season^s operations will be found in the appended report 
f A •^* ^' Gilk©y» superintendent of construction, which accompanies the report 
01 Assistant Engineer Arthur Hider, who was in local charge of the work. 

GREENVILLE HARBOR (478 MILES BELOW CAIRO). 

The object of the improvement at Greenville has been to prevent the caving of the 
wwk at this locality, which was rapidly destroying the city. In 1887, 1888, and 1889 
wecnviiie front was protected by a system of spur dikes. The caving has ceased in 
wont of the town, but has continued in the bend above it. During the flood of 1890 
—^^ing flanked the upper dikes and threatened the destruction of the remainder. 
*? IWl the work of revettingthe bend above the town was commenced and oon- 
f"^««<i during the season of 1892-93, 1L050 feet of revetment being constructed dur- 
j°S the two years. The revetting of the bank has been accompanied by a large 
increase In thalweg denths through this bend in the vicinity of the upper of the 
'"^"^iog citv spur dikes exceeding 40 feet. During the high water of 1894 this 
'PQ'! which had been damaged during the flood of 1890, was undermined and 
carried away, leaving the lower end of tne revetment exposed to attack. Before the 
nrer fell there had been a settlement of the subaqueous mat to Station 56, 1,000 
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feet above the dike, extending over its entire width, which had been sofficienfc. t 
cause several breaks in the npper bank revetment. 

In the river and harbor appropriation bill approved August 18, 1894, $80,000 ^^j a< 
appropriated for continuing this improvement. There was also available for ^^: jj^ 
work stone and other material which had been purchased ftrom previous approf^^r-^a- 
tions and allotments, at an estimated cost of $12,500. These amounts were expei^ ^S.^ 
in repairs to old work, in extending the revetment at its lower end to a point o-p so 
caving, and at its upper end as far as the remaining funds available for this iv^^i^Tk 
would admit. Advantage was taken of the extreme Tow stage of the river to ext-cj^id 
the upper bank riprap of stone from a height of about 3 feet above the zero of 
Greenville gauge to extreme low water at all places on the old work where the CKB.^t6 
were exposed. 

Wherever rain wash had gullied the upper bank the riprap was relaid and t^^L ^i. 
tional Bpawls added ; 4,920 cubic yards of stone was expended lor the above purpcjgM ci, 
of which l,3hi) cubic yards was obtained by stripping the stone from the vicini^^- of 
the banks above the upper spur dike. The estimated cost of the repairs vw ju 
$6,019.67. 

From Station 544>92 to within 300 feet of the npper spur a mat 200 feet wide ^^vas 
sunk over the mats which had settled during the previous high water; the upiper 
bank was stripped of stone, regraded, and repavea. This work was extend& A^ to 
Station 76, a distance of 1,308 feet, with subaqueous mats 280 feet wide. iM^^le 
leuffths of mats were so adjusted that when sunk they would abut against the izx^ft^^r- 
mediate spur dike. At the upper end of the bend the revetment was extended X,C920 
feet. 

The subaqueous mats differed from those heretofore employed at this localit^^ 1>J 
containing an additional amount of brush. At the lower end of the revetmeal^ an 
additional layer of brush was laid over the inner 100 feet. In the mats sunk at^ '^he 
upper end of the work the layer of brush extended the entire width of the mat^ "^be 
brush being held iu place by a grillage of poles, making a mat about 2 fee^ in 
thickness. 

The average amounts of material used per linear foot of bank revetmenl^ at 
Greenville this season have been as follows: 

Brush cords.. ^- 96 

Poles do - 65 

Stone cubic yards.. ^- 66 

Cable pounds.. IS- 60 

Wire do.... 30- 63 



The average cost per linear foot has been $28.02. The details of constrnctioa '^^iU 
be found in the appended report of Mr. L. L. Gilkey, superintendent of constructi ^^n. 

LAKE PROVIDENCE REACH. 

This reach extends from Carolina Landing, 517 miles below Cairo, to Island 9^9 * 
distance of 35 miles. Before its improvement was undertaken depths of but 4-^ £<Bet 
at low water had been reported on some of the crossings (Report of Mississippi ^^^^ 
Commission, 1883, p. 408). Low- water widths were excessive, the channel obstnK?'^ 
bv shifting sand bars of great extent, and a considerable amount of water '^^^ 
diverted from the main channel by a number of chutes. 

The original project for its improvement comprised the closure of all chutes ja»d 
confining the water to a single channel, a general contraction of the width of ri'ver 
during low water, and the revetment of caving banks opposite and above worLs ei 
contraction. 

To close chutes and diminish the low- water width of the river x>ermeable diK:es 
were constructed at Duncansby Crossing, Cottonwood, Meyersville, Elton, Bal^^ 
head, and Stack Island, and have been fiilly described in early reports of the Co'^' 
mission. The amounts constructed are shown in a table appended. ^ 

Their first effect was very beneficial ; a deposit of from 6 to 18 feet was fono*^ 
behind them the first season, chutes were closed, and the river at low water c^'^I 
tracted and confined to a single channel. During the years 1884 and 1885 the ^^^^^ 
depth on crossings was 11 feet and the average width of the river through the re^'^^ 
at low water was about 2,500 feet. ^ 

The early efibrts to revet caving banks were unsuccessful. The width ^ven to 'fe'^^ 
subaqueous mats did not exceed 150 feet, and it is considered doubtful if they P^^^ 
tained sufficient brush to resist erosion though them. They were rapidly underroira^P 
and destroyed, leaving the contraction works exposed to attack. On account ^^J**^!/ 
of funds for several years and by reason of the proviso of river and harbor bill f* 
. August 5, 1886, which prohibited the construction of revetment work, attempts^ ""^ 
protect the banks from caving were not resumed until 1889. During the interyeni'*^^ 
period a rapid increase in the rate of caving in this reach is observable, due probatF-^ 
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to the works of contraction and levee constmction which had been nndertaken by 
-fJie Commistion. 

Dikes on the concave side of bends were flanked and carried away. Where they 
-w^ere constructed in the convex side, by the caving of the opposite bank, the low- 
-uraier channel was rapidly removed from their sphere of influence. In 1888 the aver- 
m^re width of the river at extreme low water had increased to about 3,300 feet, and the 
least channel depth on bars since 1891 has ranged from 6 to 7 feet. 

While the changes in river channel have been great, the abnormal conditions which 
exists prior to the construction of the works of contraction have not reappeared ; 
the river tends to flow in a single channel during low water, even where the works 
eoDstrncted to confine it to that channel have been destroyed. It results that, though 
bars form which are obstructions to navigation, the river currents more rapidly cat 
m channel throngh them than formerly. 

Upon the resumption of revetment work in 1889 it was fjroposed to protect from 
csving the banks of Louisiana Beud (520 miles below Cairo\ The object of this 
improvement was to give a greater permanency in direction to river currents through- 
out the rench. Work was contiuued daring the seasons 1891-92 and 1892-93, the total 
length of bank protected lieLng 16,^59 ieet. The further protection of this bend was 
then suspended to await the results of the Commission's experiments with dredging. 
Work during the past season has been conflned at this locality to riprapping the bmsh 
revetment at extreme low water and repairs to breaks which had occurred in the 
tipper bank revetment. These breaks are caused by a lack of stability in the mate- 
rial on which the stone riprap rests. When exposed to water it is soon converted 
into a mud which will not retain a slope as gentle as 1 on 6. The cost of the repairs 
'Was $2,344.28. (See report of Assistant Engineer Hider, in local charge of the work.) 
^ Lake Pravidenoe {54B mileB below Cairo). — During the past season the work of revet- 
ting the bend above Lake Providence has been begun. The primary object of this 
improvement has been the protection of the levee across the foot of the lake, whose 
destruction is being threatened by a rapidly caving bank. This caving would also 
nltimately have destroyed the town of Lake Providence, and the work will form a 
yaluable portion of any project which may hereafter be adopted for the permanent 
improvement of Lake Providence Reach. Four thousand seven hundred and eighty 
linear feet of bank was revetted. For a distance of 2,998 feet the form of revetment 
employed was similar to that nsed at Greenville. On the remainder of the work 
Authority was obtained to construct fascine mats similar to those described by Capt. 
S; W. Roessler, Corps of Enj^neers, in the Report of the Mississippi River Commis- 
sion for 1894, and used by him in revetting banks in the first district. The woven 
utata were given a width of 280 feet ; the fascine mats, 300 feet. The average amounts 
of material per linear foot of revetment were as follows: 



MateriaL 



{"■nsh cords. 

!•»«• do... 

*[•■•• cubic 3'ard8. 

^»U poanda. 

^^▼ing wire strand 

S**^aniied wire strand ponnds. 

**">«iae wire do... 



Fascine 
mat. 



Woven 
mat. 



4.88 


3.31 


.20 


.49 


7.80 


7.30 


28.75 


24.47 


14.37 




6.02 


25.38 


3.38 





.^^e average cost per linear foot was $30.41. A detailed description of the work 
^^ be found in the appended report of Mr. George C. Thomas, superintendent of 
distraction, accompanying the report of Assistant Engineer Arthur Hider. 

DELTA POn^ AND VICKSBURO HARBOR (599 MILES BELOW CAIRO). 

. ^*lio holding of Delta Point has heen an essential feature of all projects for the 

jl^P^yement of Viokshurg Harbor. Its further recession, by causing the river cur- 

^^ts to impinge on the opposite bank at a lower locality, would add to the difficul- 

^^\of maintaining a channel in front of the city of Vicksburg, either by dredging 

^ t>y the diversion of the Yazoo River. From 1878 to 1884 10,700 feet of revetment 

.^^ constructed in this bend, which, though of a weaker character than that em- 

P^^yed at other places, required little repairs until 1893. The brushy however, in 

in ^PP^f bank revetment had gradually rotted, and there had been a general deepen- 

^R of the river at the upper end of the work, which threatened ultimately to 

^^ermine the subaqueous mats. During the season of 1893-94, wherever the upper 

2^^^ was exposed to the action of river currents, the bmsh revetment was replaced 

\K ^ fiprap of 10 inches of stone and mats 300 feet wide, with a total length of 

^*^^f6et, were sunk at the upper end of the work. No repaiis have been required 

^ijing the past eeason. 

. Mie bank continues, however, to slowly cave in the bend above the work, and its 
"^^ther extenBion will ultimately be required to prevent its being flanked. 
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The project for the improyeraent of Vicksbnrg Harbor, recommended by the 
aiMippi River CommiBsion and approved by the Secretary of War in 1887, consia 
in dredging a basin in front of the city, to be connected with the river at Kleinsta 
by a canal. This basin was to be inclosed on its north and west sides bv an earths 
dam to be constructed from the material dredged, so as to limit the innow of w» 
during floods and thus reduce the amount of deposit. Work on this project ^ 
continued from year to year as funds were available, until the passage of the ri 
and harbor act approved July 13, 1892. By this act the project for the diversion 
the Yazoo River into Centennial Lake was adopted. 

As this project was incompatible with the improvement of Vicksbnrg Harbor 
accordance with the plans of the Mississippi River Commission, work on Vicksb 
Harbor was suspended. Its further improvement has been transferred to the offi 
in charge of the improvement of the Yazoo River. 

LEVEES, LOWER YAZOO DISTRICT. 

This district is situated on the east bank of the Mississippi River and exte' 
from the Bolivar^Coahoma County line, Mississippi, 365 miles below Cairo, to 
mouth of the Yazoo River. Levees have been constructed from the upper end of 
district to Eagle Lake, a distance by river of 215 miles. The length of the levee ~ 
is about 190 miles, and is under the local charge of the Lower Mississippi 
Board. 

The portion of the Yazoo Basin below Eagle Lake is nnder the local control of 
Vicksbnrg Levee Board, but in this portion of the district the only levee cons 
tion has been a few disconnected private levees for the protection of single pi 
tions. 

In the upper portion of the Lower Yazoo district the land behind the levees is , 
erally open and under cultivation, while the abandoned land in front is freqne 
covered with a forest growth. Toward the lower end of the district wooded 1. 
becomes more frequent. The fnture extension of the levee line to the Yazoo R.: 
will in general be through dense forests. 

The levee line crosses few sloughs, but at a number of localities is near ca 
banks. The rate of caving in this portion of the river i^ rapid. 

The levees 'are generally protected from wave wash by forest growth except w 
near caving banks. They extend through a comparatively populous country, so i 
the facilities for their care and maintenance are much better than in some of* 
other districts. 

The grade to which its levees have been constructed by the General Govern 
has been 3 feet above the highest flood. The ^ade adopted by local authoriti 
1890 and 1891 was 1 foot above a hypothetical grade which was computed b^ 
local engineer in charge of the district to be the height the flood of 1890 would Wi 
attained if there had been no crevasses in the third district. 

In 1892 the local grade was changed to 4 feet above the flood of 1891. In 1893 
Government grade was adopted by local authorities for levees above Greenville^ 

The grade adopted by the Government has in general been higher than the 
grade above Greenville. Between Greenville and opposite Lake Providence 
are nearly equal ; below Lake Providence the local grade is the higher. 

The section adopted for levees b^ local authorities, and generally conformed 
Government construction, has a width of crown of 8 feet, slopes 1 on 3; levees 4> 
12 feet in height are backed by a banquette 20 feet wide, 8 feet below crowxB^ 
levee, with a rear elope of 1 on 5. 

In localities where the levee is exposed to wave wash, and is composed of 89> 
material, a front slope of 1 on 4 has been employed ; if the material is bnckshot^ 
slope generally given is 1 on 31. Where gentler slopes than 1 on 3 are used, 
banquette has usually been omitted. 

Banquettes have in some places been given greater widths than 20 feet, and 
to levees of less height than 12 feet where the soil was especially treacherons- 
width of berm on the river side of 30 feet is prescribed ; on the laud side, of 80 ^ 

In the construction of new levees it is customary to excavate what is term^^^^ 
muck ditch, 3 feet in front of the center line of the levee, of a depth of 4 feet, w^i 
at bottom 4 feet and at top 6 feet. In enlarging old levees the muck ditch is omi^ 
nnless trouble has been experienced from sipage. 

The most marked deviation from the established form is found in the levee 
the end of Lake Bolivar. This levee is about 27 feet in height. It was built wi 
width of crown of 15 feet and slopes of 1 on 5, on a grillage composed of two lay 
of brush to prevent settlement. During the flood of 1883 the Sipage nnder it wtf 
great that the local authorities decided to further enlarge it. Its river slope is n 
1 on 7. 

On Jannary 1, 1894, the levees of this snbdistrict coiitniue.l 18,895,814 cubic y 
of material, of which 4,230,781 cubic yards had been j>ut in place by the 
Government. 
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During the past season the allotment of $150,000 for the fiscal year ending Jane 30, 
18B5, for the Lower Yaxoo district and available balances from preceding allotments 
kave been expendea in the construction of new levees at Australia (L 367), Buck 
mdffe (L 415), Warfield ( L 484), Hayes (L 553), Inffomar (L 567), Chotard to Bruns- 
wiel (L 571), and in the enlargement of 5^ miles of the existing line from Eutaw to 
MooDda Landing (L 434). 

Hm Dew levees were constructed to replace portions of the levee line threatened 
with destruction by caving banks: their total length is about 9.2 miles. 

The General Government has put in place during the year 1,326,255 cubic yards. 
The yardage in abandoned levees is 638,902. A tabulated statement of the various 
contracts is appended. 

Minor repairs were also made to the levees constructed by the General Government 
in the preceding fiscal year. These repairs have consisted in cutting weeds, redress- 
ing Blopes where badly rain-washed, and resodding portions of the line on which 
the 800 had been destroyed from various causes. The cost of the repair work was 
11,914.95. 

From January 1, 1894, to January 1, 1895, the Lower Mississippi Levee Board lias 
^fvoted 303,827 cubic yards, replacing levees threatened with destruction by caving 
Wka. 

The following table shows the yardage necessary to enlarge the levees of this dis- 
ject to the section adopted bv local authorities and to the grade adopted by the 
General Government, in addition thereto, about 600,000 cubic yards of material 
^oold be required to extend the levee line from Eagle Lake to the mouth of the 
^««oo River. 

List of work to he done in the Mieeiseippi levee distriet, April SO, 1896, 

^© w levees : Cubic yards. 

\¥axhaw (approximate) 450,000 

Buck Ridge 650,000 

BoopatOffutts 70,000 

Creenville Levee 266,800 

Warfields 61,750 

Arcadia 42,000 

Albemarle-Cbotard 523,280 

Komochitto.... 250,000 

Total new levees 2,313,830 

^i^vrgement, above Greenville : 

Banquette, Stations 27-642 246,000 

Banquette Stations 808-1088 169,000 

:Banquette, Stations 1273-1542 97,200 

Banquette, Stations 3400-3881 325,240 

Ilnlargement, Stations 1574-1845 189,000 

Enlargement, Stations 1845-2148 300,300 

Enlargement, Stations 2148-2672 461,000 

Enlargement, Catfish Point Levee 144, 000 

Enlargement, Stations 3894-3970 58,900 

Enlargement, Stations 3970-4270 207,000 

Enlargement, Stations 4270-4550 201,600 

Enlargement, Stations 4677-4910 27,000 

Enlargement^ Greenville front 43,200 

Total above Greenville 2,469,440 

y*'^ 1 TOgement, below GreenTille : 

Banquette, Stations 780-940 84,000 

Banquette. Stations 940-1387 121,650 

Enlargement, Stations 3700-3808 43,200 

fenlargement, Stations 3984-4073 91,100 

Enlargement, Stations 4178-4379 94,470 

EnUrgeraent, Stations 4379-4716 134,800 

Banquette to Brunswick Levee 72,000 

Total enlargement below Greenville 641,220 

RECAPITULATION. 

TJ«^ levees 2,313,830 

Enlargement, above Greenville 2,469,440 

'^^largement, below Greenville 641, 220 

Grand total 5,424,490 

ENG 95 ^239 
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The length of the levee line, which is not up to standard section, is 61 miles, bat 
all levees have been enlarged to a height at least 2 feet above the highest flood. 
I am indebted for the above information to Mr. William Starling, chief engineer 
Lower Mississippi levee district. 

Assistant Engineer. J. D. Van Meter has been in local charge of the work done 
by the Government above Greenville, Assistant Engineer E. C. Tollinger below 
Greenville. 

LBVEE8, UPPER TENSAS DISTRICT. 

This district extends from the Arkansas River to the boundary line between the 
States of Arkansas and Loaisiana. It is exposed to overflow from floods occarring 
in either the Arkansas or Mississippi rivers. The Arkansas River has a levee system 
extending from the vicinity of Pine Bluff, Ark., to Red Fork, Ark. The levees are 
small, with narrow crowns, steep slopes, and a grade from 1 to 2 feet above recent 
floods. Protection from the floods of the Mississippi River is afforded by a line of 
levees extending from Amos Bayou, about 17 miles above Arkansas City, along 
Cypress Creek to the Mississippi River, thence to the Louisiana State line, of a 
length on January 1, 1894. of 84.8 miles. 

lliis district is less tuickly settled than the Lower Yazoo district, and the propor- 
tion of levees through forest growth is much greater. The levee line is in general 
distant from caving banks and is rarely exposed to wave- wash, being protected by the 
woods and undergrowth between it and the channel of the river. It crosses numer- 
ous sloughs and bayous and contains a number of the largest levees along the river. 
Portions of the line are through an uninhabited country, difficult of access in time 
of floods. 

The grade adopted by the General Government is 3 feet above the highest flood. 
The standard section has a width of crown of 8 feet, slopes I on 3 ; for levees over 
12 feet in height a banquette has been generally constructed within 8 feet of the 
crown, 20 feet wide, with top slope of 1 on 10, back slope of 1 on 4. 

Across bayous and sloughs the grade is raised 1 foot, a width of 10 feet is given to 
the crown, and the slopes are generally 1 on 4. Where a slope of 1 on 4 exists on 
the land side the banquet has been omitted. 

Banquettes constr acted prior to 1892 are 10 feet below crown, top slope 1 on 40, 
rear slope 1 on 3. Banquettes in excess of standard dimensions and on levees of a less 
height than 12 feet have been built in the vicinity of crevasses where it has been 
deemed advisable to remove a deposit of sand to obtain a firmer foundation for the 
main part of the levee. In such cases the banquette is given such dimensions as will 
contain the wast« material. Along Cypress Creek, where the soil is especially adapted 
to levee construction, banquettes are not added until the levee attains a height of 14 
feet. 

The muck ditch has been omitted in new levees through fields which have been 
lon^ under cultivation; through woods a muck ditch has been dug of dimensions 
similar to that constructed in the Lower Yazoo district. A muck ditch of larger 
dimensions has been cut through old levees where they have been enlarged. Bermei 
of 30 feet are left on the river side and of 80 feet on the land side. 

The most marked exception to standard section is the levee across Boggy Bayou, 
which has a height of 32 feet, a width of crown of 20 feet, slopes of I on 5. Levees 
constructed by the General Government on the Arkansas River, when less than 8 feet 
in height, have a width of crown of 6 feet. 

Levees constructed in this district by the Tensas Levee Board of Louisiana have 
been built to Government standard, except 6 miles of levees built this season along 
Amos Bayou, where a section with width of crown of 6 feet, slopes 1 on 2 on river 
side, with grade 3 feet above the flood of 1892, has been adopted. (These levees rarely 
exceed 6 feet in height. ) In the work done by other local boards the form of section 
and grade have been very variable. 

The allotment for this district for the fiscal year ending June 30, 1895, was $300,000. 
This sum has been expended in extending the levee on Arkansas River from Red Pork 
a distance of about 4 miles, constructing new levees A'om Boggy Bayou to Gaines 
Landing (R. 445-450), at Panther Forest (R. 451-465), Vaucluse (R. 487), Sunyside 
(R. 491), Mathews Bend (R. 507), Grand Lake to Sterling (R. 511), Sterling to Loa- 
isiana line (R. 516), and enlarging levees at Lucca (R. 427) and Grand Lake (R.508i). 
The levees enlarged had been originally constructed by the United States. The new ' 
levees are to replace levees built by local authorities. 

An examination of the old State levees indicates that their original constructioiM 
was defective; snfiicient care was not exercised in removing stumps, logs, andothe^ 
foreign matter. The earth used for their construction was obtained irom barroiai 
pits close to their base, which have become the habitat for crawfish and other ani — 
mals which have burrowed under them sufficiently to endanger the stability of thei^ 
foundation. 



■ 



APPENDIX W W — ^REPORT OP MISSISSIPPI RIVER COMtflSSION. 3811 

The allotments for this district have been expended for the past four years as far 
as practicable in replacing these antebellum levees, and by the close of the next fisc^ 
year they will be eliminated from the levee line. 

The levee at Red Fork replaces a portion of the line along Arkansas River, which 
had been abandoned by local authorities, and has been constructed to diminish the 
flow of water which during recent floods has passed through the gap between the 
levee BVBtems of the Arkansas and Mississippi rivers, inundating the country by 
flanking the levee line along the Mississippi Kiver at Amos Bayou. A further exten- 
sion of the Red Fork Levee to the foot of Lake Jefl'erson (a distance from Red Fork 
of about 12 miles), is proposed from the allotment for the fiscal year ending June 
90,1896. 

The Tensas Levee Board during the past season has also extended the Mississippi 
leree line along Amos Bayou, a distance of about 6 miles to Costello Gin, erecting 
144,440 cubic yards. These combined operations of the United States and local 
authorities will materially reduce the flow through this gap during floods. How 
mach farther it may be necessary to extend these levees to exclude all river water 
can not be decided until the influence of existing levee construction on flood heights 
has been more definitely determined. 

The total yardage in contracts for the fiscal year ending June 30, 1895, is about 
2,300,000 cubic yards. There had been put in place on May 1, 1895, 2,174,629 cubic 
yards. A tabulated statement of the various contracts is appended. 

A careful survey has been made of the levee line from Amos Bayou to the Louisiana 
line. Upou the completion of the work under contract its contents will be 9,340,917 
cubicyards. The line from R,ed Fork to the foot of Jefl'erson Lake will contain about 
830,000 cubic yards. The yardage in the line from Pine Bluff to Red Fork is unknown 
to this office. 

With the allotment of $294,000 for the fiscal year ending June 30, 1896, for this dis- 
trict, all levees south of Cypress Creek will be brought to a height at least 3 feet 
above the highest fl ood. 

The construct ion of levees at Red Fork, Ark., has been under the local charge of 
Assistant Engineer .1. J. Hoopes; of the portion of the line from Amos Bayou to Luna 
ODtier Assistant Kugineer H. St. L. Copp^e, and from Luua to the Louisiana State 
line under Assistant Engineer £. C. ToUinger. 

UBVEES, MIDDLK TENSAS DISTRICT. 

This district extends from the Louisiana State line to a point opposite Warrenton, 
^uss. A levee line extends along its entire iront of a length of about 87 miles. 

The country has the same general characteristics which are found in the Lower 
^||<oo district; its levees are more accessible than those in the Upper Tensas dis- 
vKtf and there are greater facilities for their care and maintenance during floods. 
The levee line was originally constructed close to the river, and at numerous locali* 
•j^ exposed to destruction by caving banks. The greater part of the allotments for 
WIS district in recent years has been expended in establishing new lines at a more 
•scare location. 

With the completion of the revetment of the bend above Lake Providence, be^nn 
«lui last season, the strenuous efforts to preserve the continuity of the levee line, 
^»I5^ liave been necessary in previous years, will be no longer required. 

The necessity of constructing ho many new levees has prevented, prior to thissea- 
•^1 the adoption of as strong a section in levees built by the General Government 
^ has been employed in both the Lower Yazoo and Upper Tensas districts. The 
^J^^^tte has been omitted, but wherever excessive seepage has been observed, local 
^"^^^ties have added a banquette which has generally had a width of crown of 15 
•••^ 10 feet below the crest of the levee, with a land slope of 1 on 3. The levees 
^otlyconBtructe<l by local authorities have slopes of 1 on 3; some old State levees, 
oowever, have a land slope of I on 2^. Levees enlarged this season by local authori- 

TK ^^^ been raised to a grade 4 feet above the highest flood, 
feiit- ^^^^ ditch, when employed in this district, nas generally a width at top of 4 
^j ftt bottom, of 2 feet ; and a depth of 3 feet. The levees are more exposed to wave 

■en than in either the Upper Tensas or Lower Yazoo districts. Protection from 
^^®^ssh, except by sodding, is exceptional. A vertical plank revetment detached 
°^the levee has, however, been constructed on a portion of the line, 
^ho yardage contained in the levees in this district at the close of the last fiscal 
]jV.^m about 8,300,000 cubic yards. The amount of yardage which had been 
^^ by the United States was 3,128,408 cubic yards. 

|.^*^^llotment for this subdistrict for the flscal year ending June 30, 1895, was 
(Rfiite ' Contracts were entered into for the coDStruction of a new levee at Reids 
/|>^)» and the enlargement of levees at Opossum Point (R 52^), Lake Providence 
J? f*2), Point I.x>okont (R 550), and Wilton to Salem (R 560-665). The yardage 
^^laiDed in contracts is 941,546 cubic yards, of which about 726,000 cubic yards 
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was in place May X, 1895. The new levee at Reids is to replace a levee line which i 
being uestroyed by caving banks. A tabulated statement of the contracts i 
appended. 

Local anthorities during the year have enlarged levees at Bunches Bend (R 526) 
Wylys (R 545), Holly Brook (R 517), Salem (R 565), Villa Vista (R 574), Buckhon 
(R 578), Millikens Bend (R 581), Nebraska (R 592), Willow Slough (R 593), Young 
Point to Delta (R 593-597), and Towne (R 599). 

The cubic yards in these enlargements are 501,657. Upon the completion of levee 
under contract, the levee line will contain, as determined by a recent survey, 9,357,86 
cubic yards. The levee abandoned at Reids is 11,100 feet long and contains 272,2& 
cubic yards. 

The work in this district has been under the local charge of Assistant Engineei 
W. S. Brown. 

GENERAL REMARKS. 

Levee^.. — ^Prior to the civil war a levee line had been constructed on both sides oi 
the river through the third district. An examination of the remains of old leveee 
shows that, while in certain localities where the levee was used as a roadway a 
width of crown exceeding 15 feet was employed, the more prevalent section did not 
have a width of crown of over 4 feet, with steep slopes. 

The crevasses which occurred in 1858 and 1859 sufficiently indicate that thes^ 
^mensions were inadequate. During the war the line was cut in numerous placte 
by the contending forces, and badly damaged by the floods of 1862 and 1865. 

After the war efllprts were made by local authorities to repair their levee lines, bv: 
the flood of 1882 again overwhelmed the district. The estimated yardage in t^ 
various subdistricts in 1882 and 1895 was as follows : 



District. 



Lower Yasoo 

Upper Tennaa (aoath of CyproHB Creek). 
Middle TensM 



Length, 
18§5. 



MUeg. 
190 
90.8 
87.4 



Contents, 
1882. 



Cubieyards. 
S, 968, 726 
1. 788, 304 
3. 181, 000 



Gonte«»^ 
189&- 



9. 



In PI. YI, fig. 1, is shown a typical section of a levee of the Upper Tensas 
triot in 1882. The area of the section has been obtained by dividing the conten 
the levee line in 1882 by the length that then existed, measured in feet. The 
diagram shows the levee enlarged to the standard section of 1895. The broken ^ 
dotted line of the diagram gives the section to which levees were enlarged prio^^ 
the flood of 1890. On tlio same plate are shown cross-sections of the levees in wS^ 
crevasses have occurred during the floods of 1890, 1891, 1892, and 1893, together wf 
the section to which the line lias been reconstructed. The cross-sections of soioo 
the larger levees across bayous are also given. 

The cross-section given to levees differs materially from that usually adopted fc: 
embankments confining water in reservoirs or canals. The principal cause of tb 
variation arises from the impracticability of finding in an alluvial valley thefoau 
dation impermeable to water, which is the first requisite in locating a dam for fl 
reservoir. Difficulty is also found in obtaining the material for the puddle coro 
prescribed in reservoir construction, and its utility is materially diminished when it 
can be flanked by water passing through a permeable foundation into the mass of 
the embankment behind it. 

The section which I have termed the standard section has resulted from praotica] 
experience with the soils of the Mississippi basins. A slope of 1 on 3 on the rivei 
aide, when sodded, has been found to resist the action of river currents and minoi 
wave action. In localities fully expose<l to the force of waves through long reachei 
of the ri\ er, it is necessary to reenforce the sod with some form of revetment. Ii 
the incomplete condition in which the levee line has heretofore been in this district 
it has been customary to use a temporary revetment of sand bags, brush, or boards 
which was expected to be efficient only during the flood for which it was employed 

A width of crown of 8 feet is convenient for repair work during floods, affbrdini 
space for the storage of materials. With a width of crown of 8 feet, and slope 
steeper than 1 on 3 as the levee increases in height, surfaces of saturation develo] 
through it, on which there is a tendency for the £ry portion of the section to slide. 

When the levee attains a height of 12 feet in sanuy soils, trouble is experience^ 
with its base, or foundation. Where the soil is of a better character, a greate 
height of levee for a given width of base is allowable. 

To give increased width to the base, a bannuette is added. The same results conl 

be obtained by giving a gentler slope to the land side of the levee, bnt thf ee bat 

quettea have been very generally added to levees akeady constructed where it woul 
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have been neceesary to clestroy the old slope. The banqaette also can readily be 
adjnsted to any future enlargement which may be required. 

The muck ditch is excavated to explore the foundation. While a number of bor- 
ings could be made which would detect logs and other extraneous matter, such 
borings would fail to detect crawfish holes and other cavities which might form a 
cbunnel for water under the levee. 

The reports of assistant engineers in local charge of levees form voluminous docu- 
ments constantly repeating the same subject, and have, therefore, been omitted. 
Tftbleshftve been derived from them and are appended, which will show the details 
of eonstrnction of the levees which have been completed during the year. 

The methods employed in levee eonstrnction are shown in the following extract 
from the report of Assistant Engineer H. St. L. Copp^: 

BOGGY BAYOU TO GAINES LANDING LEVEE. 

• ••••«• 

''The wheel scrapers used were No. 2 pattern of about 11 cubic feet capacity. One 
nstch and one plow team were used to about four or five scrapers (varying with the 
hio] and material). The plow teams broke the surface on which the levee was built, 
•nd cat up the soil in the borrow pits to enable the scrapers to scoop it up with 
^litj. The snatch teams assisted the scraper teams in loaaing. In many instances 
f6ar mules, or two teams, were used with each plow. 

"Mules were almost exclusively used, but few horses being worked. One driver 

was employed to each scraper ; one driver and ono holder to each plow team ; one 

^verandone loader to each snatch team; one dumper to each 10 scrapers, and a 

foreman to about the same number. In the wheelbarrow work the station men are 

practically subcontractors and generally move considerably more material in a given 

^ime than hired men. The levee was constructed in 3-foot layers with one-eighth 

'^Hnkaj^e for scrapers and one-fifth shrinkage for barrow work, in accordance with 

^e specifications issued November 18, 1893. 

PANTHER FOREST SHORT LINE. 

"The river bank in the bend along the Panther Forest front (see map) has been 
^ving for a number of years, threatening the ultimate destruction of the old levee 
^^low Station 1730. In 1893 the shore line had approached very near the levee. A 
■^i-vey was made, with the view of locating a new line far removed from any possi- 
^Q caving for many years; the one adopted as most economical and advantageous 
^<W} the 'short line/ which crosses the peninsula, as shown on the map, from Station 
^30, joining the Bellview Levee at Station 1826. Its construction was begun about 
**aiy 1, 1894, and completed April 25, 1895. 

<! "The first two sections of this levee. Stations to 54, are in heavy timber, and a 

^^ge portion of the way on very low ground, the foundation being in an old lake 

^^, composed to a great extent of hard deposit honeycombed with logs and roots. 

borings made at the bejginning of the season showed a top strata of clay and buck- 

^l^ot and logs, underlaid by sand at a depth ranging from 11 to 19 feet. The first 

^0 sections, averaging in height over 22 feet, were built to a standard section, 

^ feet crown, and 20 feet banquette, main slopes 3 to }, banquette crown slope 10 to 1, 

^d back slope 4 to 1, the upper edge of uanquette bein|^ 8 feet below grade of 

^^lown, which is 3 feet above high water of 1893. Section 3 is of but 13 feet average 

l^eight, located in the open field, and constructed to the standard section without 

Vanquet (crown 8 feet, slopes 3 to 1, 3 feet above high water of 1893). 

'' It was at first contemplated excavating the material from the base of the levee 
to a depth of 3 feet through the lowest portions of the lake and placing it in a 
banquette. But this purpose was abandoned and the bank made on the natural sur- 
face after careful grubbing out of all stumps and logs. This grubbing was extremely 
heavy and practically equivalent to removal of the material to a depth of 3 feet. 
The shrinkage required was also in accordance with the old specifications of Novem- 
ber 18, 1893, one-eighth for scraper work in 3 feet layers, and one- fifth for wheelbar- 
row work placed loose, the contractor being required to form steps at the end of 
each unfinished station during progress of work, to insure better bond of material. 
"Care was taken in tamping the'material about the center and banquette stakes, 
and every precaution exercised in the entire construction. During the progress of 
construction the levee on sections 1 and 2 sank, the grade line or crown going down 
slowly until on its completion it had reached an average elevation a))proximating 
the net grade. This sinking was determined by having crow's-feet attached to cen- 
ter and banquette poles (thus causing them to sink with the ground) and running 
a level on them from permanent bench marks. 

"The shrinkage due to the settling together of the loose particles of material com- 
posing the bank was slight, the greatest subsidence being less than a foot. The 
sinking was caused not only by the compression o£ the natoral material in tVve to\m- 
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dation, but also through the impossibility to thoronghly tamp the material in the 
deep Btnmp holes so tLat it would withstand the pressure of the siiperincambent 
levoi*. Also, by means of the powder explodeil in grubbiug, the material in the sab- 
soil been me very heterogeneous, being compressed at some points and loosened at 
others, thus forming a foundation unreliable until more thoroughly solidihed by 
the weight of the levee. 

" The process employed in grabbing was to take oat all lighter roots, trees, etc., 
with ax and mattock, the heavier timber, after dig^ng a girdling trench to expose 
roots, having a hole bored under the root with a 2- inch auger from 7 to 15 feet long 
(the depth of the hole var3ring with the size of the stump), in which a small charge 
of dynamite was exploded, thus forming a chamber in which was placed Judson pow- 
der and dynamite, the charge depending on the size of tree. In a few instances 
three separate holes were bored under one stump, but it was impossible to get the 
charges to explode simultaneously. The following is the size of charge used, dimen- 
sions of stamp, and yardage of stump hole on a few of the larger trees taken out : 



Stations. 



12 to 13 
12 to 13 
12 to 13 
28 



Diameter 
of stump. 


Charge of explosive powder. 


Dyoamite. 


Judson. 


Total. 


FeU. 
12 
8 
8 
6 



Pottndt, 
100 
112^ 
75 


Pounds. 
220 
200 
200 
330 
337 


PoundM, 
320 
312} 
275 
330 
337 







Stump 
hole. 



Cub.vdM. 
641 
533 
364 
298 
1<B 



''The larger debris was removed by ox teams to the land side of the levee, all the 
small pieces being carried away by hand. The material in stump holes in this levee 
aggregated over 50,000 cubic yards. 

"This levee was constructed in a manner similar to that employed at the Boggy 
Bayoa to Gaines Landing levee, but with far greater difficulty, owing to the exces- 
sive heights at many points and the bad weather accompanying the winter season. 
The muck ditch in the lake bed was G feet wide at top, 4 feet wide at bottom, and 
6 feet deep, containing 111 cubic yards per station. At other points the ditch was 
5 feet at top, 3 feet at bottom, and 4^ feet deep, containing 66f cubic yards per station. 
By means of the ditch great numbers of buried logs were discovered in the subsoQ 
and removed. The ditch was carefully filled with strong material, being tamped 
with horses. The poorer top material from borrow pits was placed in the banquette, 
the body of the levee being constructed with that containing no perishable materiaL 

''An examination of the details of construction shows that on this work the con- 
ditions as explained were very different on sections 1 and 2 from those existing on 
section 3. Nearly the entire work of the latter was completed during the summer 
and fall, when the weather was good; the levee was small, with no banquette, and 
in the open field; the miiterial light, and haul short; little or no grubbing was nec- 
essary and no muck ditch used except at the extreme lower end through a Tight skirt 
of woods, which the reverse was the case on sections 1 and 2. 

"On the first two sections approximately 30,000 pounds of dynamite and Judson 
powder were nsed, or about 15 tons of explosives. The average number of pounds 
per tree varied on each station with the difference in percentage of large ana small 
stumps, from 7 to 107. The men grubbing moved on an average one-half a tree per 
man per day. 

"The cubic yards of material moved per scraper per day varied from 15 to 64, the 
former amount being put up during very bad wet weather in the spring (of 1895), 
and the latter in the fall (1894) when the weather conditions were extremely favor- 
able. The work of the section men was comparatively light, owing to the gre&t 
dimensions of the levee, but it will be noticed that it was also affected by the 
weather conditions. White station men, such as are obtained in this vicinity, as a 
rule move more material with a wheelbarrow than the negro resident. With mixed 
labor the table gives the average day's work from 10^ yards in bad weather to 16 in 
good, while that performed by the colored man was but 9 yards. On section 3 
explosives were used on but two stations (69 and 70), 50 pounds, an average of 25 
pounds per tree. The men grubbing moved an average of three- fourths of a tree 
per day. 

"During good weather in the summer and fall of 1894 the yards moved x>or scraper 
per day on this section varied from 43 to 77, or an average of about 60 cubic yaids. 
m sandy loam ; haul, 150 feet. The last few stations of this section and the spur and 
enlargement were put up with a reduced force in very ba<l weather, consequently 
the yardage per scraper per day was reduced more than one-half.'' 

Revetment construction, — In the appended report of Assistant Engineer Arthur 
Hider is given a tabulated statement of all bank protection which has been con- 
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Btnicted since 1887. The apparent discrepancy in that statement between the total 
length of mats, and the length of bank line protected arises from the necessity to 
lap the mats so us to insure a continuity of covered surface, and from the fact that 
arooud projecting points a hue measured on top of the bank varies materially from 
the length along the middle of the mat. In addition to the 10 miles of revetment 
coDtained in the table, there exists about 1 mile of revetment at Delta Point con- 
stincted prior to the organization of the Mississippi River Commission. 

Bank protection constructed prior to 18^, except at Delta Point, was very gener- 
ally destroyed by the first flood to which it was exposed. The form of construction 
employed was a continuous subaqueous mat of a width not exceeding 150 feet and an 
apper bank protection of brush weighted with stone. 

In 1887 the experiment was made of protecting the front of Greenville with a sys- 
tem of spur dikes. Of the 6.206 feet of bank thus protected from 1887 to 1889 2,500 
feet remain. The cause of the loss of this form of revetment has been the action of 
river carrents during floods on the exposed bank above and behind the dikes, cutting 
a hole, into which the dike settled, and leaving the next one below it exposed to a 
•imilar attack. 

In 1889 the form of bank protection with a continuous revetment was again 
Adopted, but the mats were given much greater width and thickness. In the Report 
of the Chief of Engineers for 1893, page 3752, the amounts of material per linear 
foot in the different revetments constructed to that date in the Third district were 
tabulated. The increased strength given to mats noted in that report has been oon^ 
tinned in the work of the past season. The following table will show the ohangee 
which have taken place since 1884 : 

Amounts of material in revetment per running foot. 



y*?*** of mat feet. 

g*?»b cords. 

£?•«« do... 

2S?*** cubic yards. 

iV l*^ - pounds. 

gj^le r^do ... 

^'''>«» rwU do ... 



Delta 
Point, 

loo4> 



144 

.0 

.1 

.6 

1.7 



Ashbrook 
Neck, 1889. 



250 
S.26 
.39 
2.39 
30.4 
5.8 
12.2 



Greenville, 
1892. 



800 

2.55 

.35 

5.74 

20.98 

14.92 



Lake Provi- 

denoe 
fascine mat, 

1895. 



300 
4.88 

.20 

7.30 

25.38 

25.54 



^^e increase in thickness which has been given the subaqueous mat to prevent 

l^^ion through it has necessitated a change in the method of mat construction. 

t^^ ^Id woven mat, when an extra layer of brush is added, becomes too stiff to 

^I^Just itself to irregularities on the bottom of the river. At localities where the 

~>1 im a light sand soundings show a tendency of the old woven mat to settle, indi- 

r^^^ xig a passage of the sand through the mat. The fascine mat becomes necessary in 

Oelx cases to insure permanency to the bank. The only objection to its employment 

^J^ ^11 localities has be<>n its increased cost, which is about 10 per cent greater than 

2^^^ of the woven mat employed in 1892, notwithstanding the reduction in price of 

^^«rial which has occurred during the interval. 

^. foundings taken over the various revetments during the past season would indicate 
2_r^^t; the deepening noted in preceding years at the outer edge of the mat had very 
^^n^Ynlly diminished. This may be due to the fact that the river had not attained 
^ ^^^y liigh stage during the year. Little damage has been done to any of the work 
^^^ng the past season except at Louisiana Bend, where the same tendency of the 
^r bank to slide as the river falls is found that has been reported during the last 
years. The prevention of this sloughing would necessitate the construction of 



J -^ Gaining wall at an expense greater than the present value of the work would 

•■^^^ify. 

f^_* * the revetment can be held by minor repairs for a few years it will be protected 

^J^*>» the river by a sand bar which is rapidly extending down the river along this 

j^**^nk revetment in the third district has not been constructed of sufficient lengths 
^^ Continuous reaches to determine its value in improving the low-water navigation 
^5 "^tie river, but it has fulfilled the special objects for which it has been constructed, 
^* 2 At Ashbrook Neck, to prevent a cut-off; at Lake Bolivar and Lake Providence, 
j-w JFkrotect from destruction large levees; at Greenville, to preserve the city. At 
j^^lt^k Point it has given a fixed direction to the river currents and prevented the 
JJ^lier extension of the bar in front of Vicksburg. 

Kcept at Delta Point, the banks protected have been the severest test on revet- 
t construction that conld have been selected in the district. At Ashbrook Neck^ 
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Greenville, and Lake Providence the soil was a very fine sand, readily disturbed b^ 
water. At Louisiana Bend the bank was largely formed of the unstable silty deposit 
that is found on the bottom of lakes and bayous. At Lake Bolivar the bank tends 
to slide out in large masses when exposed to erosive action. 

The ease with which the banks could cave had prevented the river from acqnirinff 
its normal depth. When this caving was artihcially restrained the river increased 
in depth, undermining the outer edge of the subaqueous mats. Mats constructed 
since 18^ have adjusted themselves to these changed conditions. Some trouble ia 
experienced in keeping the upper bank revetment of stone in good condition. It 
has ample strength to protect the soil from river currents, but during low water, 
when tne riprap is exposed, excessive rain storms form streams flowing over the 
bank which tend to undermine the stone, or by saturating the soil produce a lateral 
pressure it is unable to resist. 

The damage from these causes has not been excessive, and its correction falls under 
the head of the minor repairs which are required on all structures. 

SURVEYS. 

Low- water surveys have been made of Greenville Harbor and Lake Providence 
Reach. Comparative soundings have been taken over the different revetment works, 
and low-water discharge observations taken at Wilsons Point, La., and below Green- 
ville, Miss. The leree lines in the Upper and Middle Tensas districts have been sur- 
veyed and marked by a series of iron bench marks placed at distanees of 1,000 feet, 
and numerous detailed surveys have been made for the purpose of levee location. 
A detailed report of the operations of the survey party will be found in the appended 
report of Assistant Engineer Arthur Hider. 

CARB OF AND REPAIRS TO PLANT. 

On the night of July 1, 1894, the fleet was struck by a cyclone which broke from 
their moorings all the floating property with the exception of the headquarter boat 
and a small quarter boat used by tne survey party, and scattered them on sand bars 
along the river for a distance of 30 miles. 

The principal loss was contin^d to vessels which were of little value and had been 
recommended for condemnation, but the amount of repairs required this season has 
been increased from this cause. A detailed estimate of the cost of repairs to the 
different vessels is appended. A financial statement accompanies this report. 
Very respectfully, your obedient servant, C. McD. Townsknd, 

Captain, Corps of Engineen. 
Lieut. Col. G. L. Gillespie, 

Corps of £ngineera, U, 8. A,f 

President Mississippi River Commission, 



APPENDIX 6 A. 

REPORT OP ASSISTANT ENGINEER ARTHUR HIDER UPON REVETMENT CONSTRUCTION, 

CARE OF PLANT, AND SURVEYS. 

Greenville, Miss., May 1, 1895, 

Sir: The following report from May 1, 1894, to May 1, 1895, of the revetment con- 
struction, repairs to plant, and surveys under my charge in the third district is 
respectfully submitted : 

Revetments. 

LAKE BOLIVAR FRONT (L. 417-418). 

Length, 3,850 feet ; in good condition. This work was built in 1888. The channel 
of the river at this locality has changed so that this revetment has no longer to 
withstand the direct force of the current at high water and no further work will 
probably be needed. No construction work was done during the present season. 

ASHBROOK NECK (L. 444-447). 

Length, 10,310 feet ; In good condition. This revetment has been extended at its 
upper end the present season a distance of 1,309 feet, and a mat 200 by 200 feet put 
in at the lower end of the old work to protect it from eddy action caused by the 
caving back oi the unprotected bank immediately below. 
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Repairs were raado to tbe old revetment at the low-water line by putting on 
additional stone where needed, the extremely low stage of water the present season 
being aousaally favorable for doing this work. The entire revetment is in a very 
satisfactory shape, as shown by the survey of March, 1895. 

To complete the improvement of this bend it is considered desirable that this 
leTetment should be extended at its upper end about 2,000 feet farther upstream. 

GREENVILLE HARBOR (L. 476-479). 

Length, 12,475 feet; in good condition ; 2,067 feet of revetment was put in at the 
lower end of the revetment built in 1891 and below where the continuous mats ter- 
niiuated. 

Tbis work was in the nature of repairs rendered necessary by the caving of the 
revetment of 1891, due to obstnictions caused by old dikes built in 1887. These dikes 
having been flanked, the main current of the river was concentrated in a channel 
abont aOO feet wide between them and the shore, causing an unusual scour and 
QDdermining the revetment. 

The revetment has been extended 1,020 feet at the upper end. Repairs were made 
by adding additional stone to the lower part of the slope near the low-water line 
along the entire length of the old revetment where necessary. 

LOUISIANA BEND (R. 521^-524^). 

Length, 16,300 feet ; in fair condition. No new work was done. Repairs were made 
at several places along the lower part of this revetment where sloughing of the 
bank had taken place. Along this part of the revetment, built in 1891-92, a careful 
<!omparison of the survey of September, 1893, with that of December, 1894, shows 
that from Stations 61 to 92, a distance of 8,000 feet, there has been an average fill 
along the outer edge of the mat of 6.1 feet, while over the mat itself the deposit 
was 3.6; below this to the end of the revetment (Stations 92 to 168, 7,600 feet) the 
•arvey of December, 1894, compared with that of December, 1892, shows an average 
scour and deepening of the channel along the outer edge of 14 feet. The scour 
extends under the mat about one-half the distance to shore; from this point to the 
inner edge of the revetment the fill over the mat averages 8 feet. 

Jiepoire. — After the water in the river had reached a low stage a careful examina- 
tion of this revetment showed that loneitudiunl cracks had developed in tbe upper 
alope at several places, indicating thattnere had been a sloughing of the upper bank 
nnder water. Careful soundings were made at these points and it was found that 
such was the case. 

The material of which this bank is composed is silt that has been slowly deposited 
in the bed of an old lake. This material is kept in a state of semisaturation, due to 
tbe percolation and drainage of water into the river from a slouch connecting with 
the old lake bed. This slough is only about 600 feet from the river bank. With a 
bank consisting of material of this character a result similar to this would be 
expected as the river falls to low stages, as the support which the water at a higher 
stage gives to the bank is then withdrawn. 

In ail the pockets where there was an indication of a pushing or sloughing out of 
the slope the mat was found covered in some places with mud, showing tliat the 
bank had slipped bodily over the inner edge of the mattress; the inner edge in one 
or two instances was found doubled up near the shore. A method to prevent a recur- 
rence of this trouble does not present itself, as it is impracticable to drain the lake 
and thus remove the cause. 

The repairs made consisted in placing additional stone along the lower edge of the 
slope which was exx>osed dnriug the unusual low-water stages reached during the 
season, resurfacing the slope where brokeu. and replacing the riprap. These repairs 
were begun November 26 and finished December 23. 

The cost is itemized as follows : 

1,114 cubic yards stone, at $1.15t $1,284.81 

531| days' labor loading stone on barges, grading and paving bank, at $1.25 . 664. 28 

Foremen's wages 77. 50 

Pay and subsistence of steamboat crew 269.79 

Fuel for steamboat 44.08 

Supplies for steamboat 3. 82 

Total cost of repairs i 2,344.28 

LAKE PROVIDENCE (R. 541-542). 

Length, 4,780 feet; in good condition. This work was completed the present sea- 
son. The revetment was constructed in front of a rapidly caving bank and in an 
unusually swift current. 
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An increased qnantity of stnno bas lieen nsecl on the nmts this season, abont 1^ 
onbic yardn to each 100 square feet of surface, sufficient to cover the entire mat to a 
depth of about 4 inches, the thickness of the slope paving being correspondingly 
reduced. The quantity of stone per linear foot of completed work is somewhat in 
excess of that used heretofore. 

This change is believed to be desirable, as from experience it has been foand that 
a layer of small stone or spalls from 4 to & inches thick is sufficient to prevent ero- 
sion and wave wash on the upper slope. The stone saved by reducing thickness of 
the upper slope paving can be distributed over the subaqueous mats and used to 
advantage. Small stone o^ the upper bank slope has proved much preferable to 
stone of larger dimensions heretofore used. 

Spa wis on slopes where the material is sand give better results than the ordinary- 
Bized riprap, for the reason that it compacts and settles itself into a solid mass after 
a few heavy rains; the interstices between the stones bein^ smaller are filled by 
material washed down from the bank above. The paving is thus protected both 
from the action of the current and the effect of rain water running down the flat 
slope and undermining the stone revetment while the work is new and most suscep- 
tible of damage from this cause. 

A great deal of trouble from rain wash is always experienced on new work before 
it bas been covered by a rise in the river and the interstices between the stones 
forming the riprap filled in with sediment; especially is this the case when the bank 
is composed of fine sand, which formation is of frequent occurrence. Heavy rains 
cause gullies in the upper part of the slope that is left unpaved, and the water flows 
down these gullies, percolating between and under the stones forming the pavement, 
undermining it and frequently forming wide and deep washes in the completed 
riprap. This difficulty has been to a great extent overcome by digging drains to 
intercept the surface water on top of the bank and lead it down the revetment at 
intervals in closely paved channels or drains prepared for this purpose. 

Fa9cine mata. — The new style of fascine mats is believed to be a decided advance in 
the method of mattress construction over the older forms. Among its advantages are : 

(1) Greater thickness of mat and compactness of the material of which they are 
composed. 

(2) Greater pliability and strength. 

(3) Simplicity of construction: 

The closeness with which the fascines are bound together allows the mat to be 
constructed much more compactly and of greater thickness than the woven mat, and 
at the same time still retain its pliability^ and adaptability to adjust itself without 
tearing or breaking to any irregularities that may exist on the river bottom. Its 
simplicitv of construction requires but little skilled labor, while it can be made more 
rapidly than the older form. These are all elements that make its superiority over 
the older form of woven mat apparent. 

The quantity of material is somewhat greater, as well as the labor cost, in this 
form of mat, but it is believed that this is more than compensated for by the advan- 
tages above stated, the mats on account of their greater compactness and thickness 
forming a better protection against scour than those of the old style, and with an 
abundant supply of material they can be built more rapidly. 

At Ashbrook Neck woven mats were built of the old form, the inner 100 feet next 
the bank being reinforced with an additional layer of brush. At Greenville Harbor 
the same method was pursued, except that on three of the mats the extra layer of 
brush extended over the entire mat. At Lake Providence the mats were built simi- 
lar to those at Ashbrook Neck and Greenville Harbor except three, which were con- 
structed of fascines. 

The method of giving the mat additional thickness by covering it with a second 
layer of brush reduces its pliability and makes it less suited to adjust itself to the 
irregularities of the bottom when sunk in place than a mat built of fascines. 

The following tabulated statement shows the length and locality of revetment 
work constructed in the third district since 1886 : 
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LeHgth and lo<^Uiy of revetment workj third district. 





Lake 

Bolivar 

front. 


ABh brook 
Neck. 


Loaislana 
Bend. 


Green- 
ville 
Harbor. 


Lake 
Provi. 
dence. 


Delta 
Point. 


Uneor feeft of mattreaa Iroflt: 

1887-<88 








♦5,000 
J*n,136? 
> •706^ 
*500 






1II88-9 


4,400 
t:250 










1880-80 




6,024 






1800-91 


2,820 
4.460 
2,610 






1891-92 




5,224 
5,835 


6,600 
4,450 






1802-98 X 








iaB3-M 


1685 




1 1.120 


1804-96 


5 1.309? 
i t200: 
11,199 
200 

10, 310 




5 1.020? 
{ 12,067^ 
12,776 
3,203 

12, 476 


4.803 
4,803 




Total built 


4,400 
685 

3,850 


17.083 




Itfrpaini ,* 


1,120 


Total in cood order, length measured 
on baae line 


16,300 


4,780 


840 







♦ Dikes. t Bepaire. ; Lost. 

Hon.— In addition to the above 2,500 linear feet in front of GreenyiUe is protsoted by spur dikes. 



built since 1886, totalin good condition, 9.19 miles 48.555 

To this is to be added that built at DelU Point. 1882-1885, and now in good oondition 4, 360 

Total 10.02 miles 52,915 

The ooBt in detail of the work done at Ashbrook Neck, Greenville Harbor, and 
Lake Providence the present season is given in the reports of Mr. L. L. Gilkey and 
George C. Thomas, saperiutendents of construction, both of whom have rendered 
eommendable and efficient service and shown more than ordinary ability in the con- 
tact of their respective works. 

A comparison is given below of the labor cost per nnit, the qnantity of material 
naedy and average cost per linear foot of the completed works at Ashbrook Neck, 
Gxeenville Harbor, and Lake Providence constructed in 1894-95 : 

Comparative cost per unit for labor. 



Kind of work. 



liat 'vrork, woven 100 square feet.. 

M*t ftork. fsscine do 

Grading, hydraulic 100 linear feet. . 

GnMling, liand do 

PaTing slope 100 sanare feet.. 

stone cubic yards.. 



Ashbrook 
Neck. 



$1,249 



1.736 
'i*682 



Greenville 
Harbor. 



$L290 



2.308 
3.921 
1.102 



Lake 
Providence. 



$1,824 

2.171 

L228 

.629 

.863 

.216 



Comparative quantities of material used. 



Description. 



per square woven mat cords . 

per square fascine mat do... 

per s<iuare woven mat do... 

Stone per linear foot yards . 

'Wire per linear foot pounds. 

Wire strand per linear foot do... 

Spike* 



Ashbrook 
Neck. 



1.163 



.214 

6.76 

28.85 

15.03 

4.47 



Greenville 
Harbor. 



1.157 



.200 

6.66 

30.63 

16.00 

3.20 



Lake 
Providmce. 



0.98 

1.37 
.14 

7.30 
25.38 
25.54 

1.39 



Comparison per cent of cost of labor to cost of material. 



Ashbrook 
Neck. 



Per cent. 
45.3 
54.7 



Cost per linesr foot 



$30.25 



Greenville 
Harbor. 



Per cent. 
36.3 
63.7 



$28.22 



Lake. 
Providence. 



Per sent. 
46.6 
53.4 



$30.41 
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The average cost of these works is, labor, 42.7 per cent; material, 57.3 per cent. 

The avera^re cost per linear foot of revetment built during the season was $29.33; 
the cost of similar work bailt in 1892-93, $28, an increase in cost over the work of 
1892-93 of $1.33 per linear foot. Abont 50 per cent more brnsh was used in the mats 
and 14 per cent more stone than in 1892-93; this, with the interruptions to the work 
at Ashbrook Neck and Lake Providence, near the close of the season, by floating ice 
and cold weather, explains the increase in cost. 

SURVEYS. 

Low- water surveys have been made of Greenville and Lake Providence reaches, 
comparative sonndings over the different revetment works, and low- water discharge 
observations taken at Wilsons Point, La., and below Greenville, Miss. The force 
when in the field has been from six to eighteen men and in the oflQce from three to 
five men. 

These surveys have been made under Mr. Charles H. Miller, chief of party, with 
Mr. P. L. Lowe, Mr. L. L. Griflith, and Mr. Stevenson Archer, jr., as assistants in 
office and field. The expense of the party was as follows, not including cost of 
drawing material and instruments : 

Salaries, officers, laborers, etc $7,028.01 

Subsistence 1,187.41 

Fuel for steamer, 1,800 barrels coal 387.00 

Oil 18.75 

Total 8,e2L17 

The work done during the year by this party is given below : 

FIBLD WORK. 

Greenville Beach, 473-489 miles below Cairo; 16 miles of river (low- water survey). 
October 25 to November 13 : 

Ranges across river sounded ^ 50 

Located soundings 1, 085 

Triangulation stations occupied 19 

Angles read 27 

Miles shore line located by stadia 12 

Miles levee line located by stadia 21 

Miles bar line located by stadia 4^ 

Lake Providence EetLch, 517-549; 32 miles river (low-water survey). 
September 18 to October 24 : 

Ranges across river sounded 92 

Located soundings 2,690 

Triangulation stations occupied 32 

Angles read 33 

Miles shore line located by stadia 26| 

Miles levee line located by stadia 7t 

Miles bar line located by stadia 31 

Aehbrook Neck { L 444-447) . 

June 25 to 28, 1894: 

Ranges sounded 60 

Located soundings 720 

March 5 to 9, 1895 : 

Ranges sounded 73 

Located soundings 829 

Greenville Harbor (L 476-479). 

July 11 and 12, 1894: 

Ranges sounded over broken revetment 21 

December 23, 1894, to January 2, 1895: 

Ranges sounded 122 

Located soundings 1,464 

Louisiana Bend (R 521f-524i). 
November 26 to December 8 : 

Rangessounded 56 

Located soundings 708 

Lake Providence (R 541-542). 
October: 

Ranges sounded over space to be covered by revetment base line estab- 
lished 37 
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Delta Point (R 599). 
Angost 15 to ^ : 

JEUnges sounded 44 

Located sonudings 528 

Miles shore line located by stadia 2 

Miles levee line located by stadia 2 

Miles levee line established 3 

These surveys were made for the purpose of comparing the condition of revetments 
from year to year. The ranges on which the soundings were taken are marked by 
stakes on an established base line and the ranges laid out at right angles to this base 
hoe. All soundings were located by transit, the profile of upper slope obtained by 
levelllDgy and the soundings taken with a 20-pound lead on a one-half inch cotton 
lioe tested at frequent intervals. Great care has been taken in these surveys to get 
secnrate results to determine changes in the revetment due to scour. 

DISCHARGE MEA8URRMRNT8. 

Two low-water discharges were obtained at Wilsons Point and ope at Warfield. 
Point, about 3 miles below Greenville. 



Locality. 



^flsona Point 

-.Do 

''^"M miles bek»w Greenville 



Date 



Discharge 

(cubic feet 

per second). 



Mean Teloc- 
ity (feet 
per ■eoond). 



Gange. 



Sept 26.1804 
Sept. 27. 1894 
Nov. 20, 1894 



175. 055 
177. 371 
103. 771 



3.99 
3.95 
2.86 



*2.32 
' 2. 31 
t-0.6 



•WUson Point. 



i Greenville. 



^e lowest point reached on the Greenville gauge was on November 6, — 1.15. 
The following shows the amount of caving during the year through the Green- 
^ule and Lake Providence reaches, over which low* water surveys were made : 



Locality. 



^^'••BTille Reach: 

BechelorB Bend 

Bacbelors Tow head 

Wirtleld Point 

Towhead above Leland. 
Walkers fiend 



Total. 



fi Proridenoe Reach : 

Island 89 

Sarabs Inland 

Louisianafiend 

IaUnd92 

Skinwith Towbead 

WllAonB Point to Cottonwood Point. 

HoRiochitto 

Above Lake Providence 

Shtpland 

Above Point Lookont 



Total. 







Mean 


Length of 


Maximnm 


depth ap- 


caving. 


depth. 


proxi- 
mate. 


Feet. 


Feet. 


Feet, 


18,000 


250 


85 


7,000 


150 


38 


12.000 


170 


50 


5.500 


160 


55 


1 9,000 


90 


45 


! 51,500 




*55 








7,500 


180 


112 


7,500 


220 


125 


0,500 


660 


218 


18,000 


350 


126 


10,000 


200 


81 


9,000 


130 


56 


13,500 


460 


121 


18,000 


400 


145 


13.000 


500 


248 


16,500 


330 


206 


119,600 




* 144 







* Mean depth. 

These surveys show, with but few exceptions, that the caving nas been less com- 
l^red with previous years. In Bachelors Bend, above Greenville, the caving is 
^mewhat greater, and extends for a distance of 3.4 miles above the revetment. To 
^nder the improvement in the bend above Greenville secure in future the revet- 
ment should be extended at the upper end. 

Considerable caving has taken place at Warfield Point, due to change in the low- 
^ater channel. This change has moved the crossing to Vauclnse, higher up, and 
flight caving has taken place. 

At Louisiana Bend caving has been active below the revetment, which has 
Resulted in straightening out the bank at the lower end of the bend. Alon^ tb.Q 
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f^ODt of Skipwith Towheacl the river hoA encroached bo as to form a point \>^W.'^^ 
the month of the chate. This will increase the eddy action at high water, ren<9 ^^' 
ing the old location of the discharge section undesirable for fur thei obser%'at ic^ ^i^- 
The best location for a now discharge range now is junt below Homoehitto, ii 



ar 



enough to the old range not to impair the value of results for future comparison. ^ 

In the bend above Lake Providence the tendency of the water is now to leave t^^^ 
right bank. The caving during the season has extended for a distance of abonC^ ^ 
mile above the revetment finished this season. Caving has been Ictssthan duri^^^ 
previous years, and, with the tendency of the river to leave this bend, it is ^^^^j 
probable that the changes in channel will render unnecessary a much fnrth'^^ 
extension of this revetment. 



SUMMARY OF WORK DONE. 

Field work : 

Ranges sounded 750 

Sonndings located 10, 618 

Miles of line located by stadia lUJ- 

Triangnlation stations set up and repaired 51 

Triangulation angles observed 60 

Discharge measurements made 3 

Miles of base line established for revetment at Lake Providence li 

OflBce work : 

Maps made f^om surveys : 10 

Tracings .' 25 

Blue prints 235 

Progress maps 4 

Field sheets 11 

Sections plotted 530 

Section areas computed 163 

Triangles computed 24 



REPAIRS TO PLAirr. 

Below is given in detail the expenditures made in repairs and construction of new 
plant during the twelve months : 

Repairs $34,745.22 

Construction (two new fascine mat boats) 8,678.18 

Total , 43,423.40 

This statement includes cost of material, labor, and subsistence of employees. The 
average force employed was: Mechanics, 31 ; laborers, 6. 

It will soon be necessary to replace the steamboats now in service with new boats. 
They are all from ten to twelve years of age, and are rapidly approaching the limit 
when economical repairs can no longer be made. One new tbwboat should be built, 
so as to be available for service the coming low-water season. It is recommended 
that this boat bo of somewhat larger dimensions and of greater power than any now 
in use in this district, and be built with iron cylinder bearings and boiler beams, 
steel boilers, and machinery, with latest improvements. 

Statement of repairs to plant, third distnct, improving Mi$$i98ippi BiveTf Majf /, 1894, to 

April SO, 1895, 



Namber or name. 



Steamer Emma Etheridge. 

Steamer Osceola 

Steamer Vidalia 

Steamer Vedette 

Steainer Meter 

Tug Parker 




Remarks. 



$5, 152. 79 



1, 364. 15 
2,855.85 

839.01 



229.87 
424.09 



Docked ; sides and stem replanked ; new flramea and floor 

beams where necessary; new deck except nnder boiler; 

extra set of chain braces put in ; new steam head, stem 

ix>st, and necessary repairs during season. 
New wheel ; ffenerafrenairs to boat and machinery during; 

season ; hull and cabin painted. 
Docked; new cylinder timbers, outriggers, uid stem bulk* 

bead; defective plank in hqll renewed, broken shait 

welded, new pillow block, new wheel, cylinder repaired, 

machinery thoroughly overhaoled, and necessary repairs 

during season. 
New wheel, rudder stock, and stem bulkhead; shaft 

straightened, machinery overhauled, and necessary re- 

piiirs during sesiU>n. 
Ordinary repairs to boat and machinery during the season. 
Do. 
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Sfatemeni of repairt to planty third district, improvinff MissiBtippi River, gte, — Cod tinned. 



Viunber or D«m«. 



Qoartor boat No. 16 

Qnartflr boftt No. 17 

QoAitcr boat No. 19 

Qiurter boat No. 31 

QiurterboatNo.36 

QurUr boat No. 6a<Louisi- 
tta). 

QurterboatKa.M 

Quimr boat No. 87 

OiurlerboatNo.88 

Qiiart0rboatNo.l42 (Chester) 

boatKo.lM 

irterboatNo. 155 

irter boat No. 150 

boatNo.I57 

irter boat No. 158 

}iiiirt«r boat No. 159 

j« Apache 

Bar|:e Cheyenne 

fiuie Chinook 

B«|PB Comanche 

Barge Marioopa 

Barge Mohave 

Barge Nei Peroea 

Ba^Pinte 

Barge Shoehone 

Barge Uintah 

Square bai^ No. 79 

Sq uare barge No. 82 

Square bai^ No. 83 

Square barge No. 84. 

Square barge No. 85 

Square barge No. 108 

Sqnare barge No. Ill 

Square barge No. 135 

Square barge No. 138 

Sqaare barge No. 137 

Square barge No. 138 

Square barge No. 532 

Square barge No. 535 

Sqnare barge No. 540 

Sqnare barge No. 541 

Sqnare barge No. 542 

Square barge No. 544 

Sqnare barge No. 545 

Sqnare barge No. 546 

Sqnare barge No. 547 

Square barge No. 549 

Sqnare barge No. 551 

Sqnare barge No. 552 

Square barge No. 553 

Square barge No. 554 

Sqnare barge No. 555 

8i|nare barge No. 556 

Sqnare barge No. 557 

Square barge No. 558 

Square barge No. 559 

Sq nare barge No. 560 

Square barge No. 561 

Sqnare barge No. 562 

Kqnare barge No. 563 

Square barge Ko. 564 

Sf|uaro barge No. 565 

General-aervice barge No. 45. 
Oeneral-eerTioe barge No. 135 . 
Qeaenl-aenrloebargeNo. 182. 



Coat. 



RemarkM. 



$610.00 



280.15 

92.79 

261. 45 . 
80.20 

68.18 i 

I 

46.29 ! 
58.00 i 
39.88 
38.31 

29.35 
21.90 
51.22 
23.31 

104.20 
50.85 
80.95 

101.42 
92.40 



58.51 

63.74 

91.10 

127.29 

136.83 

38.09 

21.97 

47.49 

46.97 

138.67 

14.92 

32.47 

213.07 

240. 51 
36.98 
99.82 

17.09 

34.29 

1.75 

1, 378. 29 



1.75 

49.96 

46.88 

848.22 

82.50 

64.38 

41.52 

302.47 

68.90 

55.24 

175.65 

53.36 
41.83 
62.01 
47.43 
82.20 
63.22 
45.97 
47.95 
40.05 
44.17 
46.80 
39.59 
3.50 
4.37 
30.02 



Docked; new gnnwalea, streamers, head blocks, rake 

ptoeee, bottom plank, and guards; general repairs to deck 

and cabin. 
Damage done daring storm of July 1, 1804, to guards and 

cabin, repaired. 
General repairs, new head block, repairs to guards, cabin, 

and storeroom. 
General repairs to cabin, sleeping rooms, and offices. 
Repairs to rakes and cabin : calking. 
Minor repairs. Condemned. 

Repairs to cabin apd guards -, rakes calked. 

Do. 
Repairs to guards and cabin. 
Minor repairs : cabin translerred to barge 136. Barge 142, 

hull of Chester, condemned. 
Repairs to cabin, guards, and storeroom. 
Repairs to cabin and guards. 

Repairs to cabin, guards, and shelving in dining room. 
Minor repairs during season. 

Repairs to guards and minor repairs during season. 
Repairs to cabin and guards, calking sides and rakes. 
Ca ked above light water. 
Ca ked above li^Iit water; sides repaired. 
Ca ked above light water; sides repaired (sunk and lost, 
loaded with stone, September 1, 1894, at Pilchera Point, 
La.). 
Calked above light water; sides repaired. 

Do. 

Do. 

Do. 

Do. 
Calked above light water. 
Calked, upper seams. 
Rakes and sides calked. 

Do. 
Puton pontoondock, new rake stems and newrakes; calked 

above light water. 
Minor repairs. 

Do. 
Docked: gunwales, rakes, and bottom repaired with new 

material; calked. 
Docked ; repairs same as preceding. 
Rakes and sides calked. 
Cabin of Chester transferred from condemned barge No. 

142 and fitted up. 
Minor repairs. 
Rakes and sides calked. 
Repairs to pump (sunk and lost during the storm of July 

1. 1894). 
Docked; new gunwales, streamers, inrakes, heail blocks, 
keveln, and deck ; barge rebuilt except bottom and bulk* 
heads. 
Repairs to pumps. 
Rakes and sides calked. 

Do. 
Repairs to gunwales, deck, and deck beams ; calked above 

light water; repairs during season. 
Sides and rnkes calked ; deck repaired. 

Do. 

Do. 
Docked ; bottom frame and gunwales repaired ; part of deck 

relaid ; bottom, sides, and rakes calked. 
Sides and rakes calked ; new hatch covers. 

Do. 
Rakes repaired ; sides and rakes calked ; new hatch covera ; 

docked. 
Sides and rakes calked ; new hatch covers. 

Do. 

Do. 

Do. 
Rakes repaired ; sides and rakes calked ; new hatch covera. 

Do. 
Sides and rakes calked ; new hatch covers. 

Do. 

Do. 

l>o. 

Do. 

Do. 
Repairs tu puiupe; condemned. 

Do. 
Sides and rakes calked. 
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Statement of repaire to plantj third dietriet, improving Mieeiaeippi River, etc. — Continued. 



Namber or name. 



Sqnare barge Ko. 201 . 

Square barge No. 204. 

Sqnare barge No. 205. 
Sqnare barge No. 207. 
Square barge No.210. 

Sqnare barge No. 214 . 
Square barge No. 216. 



Sqnare barge No. 217. . 
Sqnare barge No. 219. , 
Square barge No. 220. . 
Sqnare barge No. 224. . 
Square barge No. 225. . 
Square barge No. 226. . 



Sqnare barge No. 280. 
Fnel barge £ 



Fuel barge A 
Fnel barge F. 



Grader No. 1. 



QraderNo.3. 



OraderNo.77. 



PUe driver No. 31.. 
Pile driver No. 54.. 
Pontoon dock, old . . 
Pontoon dock, new. 
Machine shop 



Carpenter shop. 



Mattress boat No. 26. 
Mattress boat No. 27. 
Mattress boat No. 32. 



Mattress boat No. 192. 



Mattress boat No. 33. . 
Mattress boat No. 184. 
Mattress boat No. 188. 



Skiflrfl(21).... 
Calking flats. 
Dry dock .... 



Stern dock. 
Tramway . . 



MiteeUaneotu. 



Coal boxes 

Oflice furniture.. 
Current meter... 

Rock chute 

Wheelbarrows . . . 

Pumps 

Cooking ntensila . 



Second district plant : 

Barge No. 74 

Barge No. 94 

Barge No. 1 

Bargo No. 2 

Mat boat 




Totol 



$148. 28 

573.47 

169.24 
131. 62 
629.51 

136.97 
474.83 



33.43 
133.21 
33.54 
60.06 
61.34 
155.73 

123.12 
742.91 

889.78 
735.08 

1.117.84 



3,852.17 



354.81 

19.75 

18.50 

148.07 

394.29 

338.79 

207.88 



4. 525. 28 

4, 152. 90 

744. 86 

412.62 



769.02 

143.45 

1. 429. 76 



179.84 
214.11 
423.44 

6.50 
521.30 



39.45 
93.08 
18.00 
39.64 
130. 72 
10.50 
66.25 



10.05 
6.00 

34.70 
3. 50 

45.00 

43, 423. 40 



Bern arks. 



Sides and rakes calked ; extra timber heads put in ; deek 

sheathed. 
Docked; two strakes of plank above knuckles pat in; new 

rake frame ; one-half of rakes made new and calked. 
Sides and rakes calked ; deck sheathed ; guntrales repaired. 

Do. 
Docked; new head blocks and rakes ; calking and minor 

repairs. 
Sides and rakes repaired ; calked. 
Docked; sides ana rakes repaired; two new atnkea of 

Slank above knuckles put iu ; calldng and niiiMirrepaJn 
uring season. 
Sides and rakes repaired and calked. 

Do. 
Sides and rakes calked. 
Sides and rakes repaired ; calked. 

Do. 
Sides and rakes repaired ; calked ; extra timberheada pnt 

in and deck patched. 
Sides and rakes repaired : calked. 
Docked; new head blocks and new rake plank; bottom, 

sides, and rakes calked. 
Do. 
Docked; new head block and new rake plank; sidea 

sheathed ; bottom, sides, and rake calked. 
Docked ; sides Mid rakes calked ; repairs to hull; cabin and 

machinery repaired dnriujg season; boat now on dock 

undergoing thorough repairs. 
Sides and rakes calked, new pump cylinders, new liners for 

air pump; machinery and pipe work repaired ; minor re- 
pairs during the season. 
Sides, rakes, and deck calked ; new well for anction pump; 

new coal bunkers and repairs during season. 
Minor repairs (sunk and lost in storm of July 1, I8M>. 
Minor repairs. 

New trunks; dock repaired; calked. 
Constructed Sept. 1. 1894. 
Sides and rakes calked; repairs to todia and maobinerjs 

repairs to guard and cabin. 
Sides and mkes calked ; pulleys for circular saw changed; 

deck calked; break in bottom bulkhead repaired; repairs 

to machinery during season. 
New ; built on dock at Greenville, Miss. 

Do. 
Docked ; new timberheads : new bitta and platform ; rakes 

sheathed ; bottom and sides oalked. 
Docked ; new rake plank ; new mattress ways and platform; 

sides and rakes calked (changed from barge Ko. 192 to 

mat boat No. 192). 
Docked; new timberheads; bottom repaired: rakes and 

sides sheathed ; bottom, rakes, and sides calked. 
Docked; hull found to be rotten ; repairs abandoned; ways 

transferred to mat boat Na 188. 
Docked; new bottom gunwale In sides aqd bulkheads; 

new end bulkheads ; new streamers in rakes ; rakes, deck, 

and bottom calked; ways transferred from mat boat 

No.184. 
Repaired and calked. 
Three built new. 
Sidea broken in durine storm, repaired; new ventilatora; 

machinery repaired auring the season. 
Putting in valves. 
Engine and boiler set up : house built and tramway oon- 

8tructe<l for the purpose of transferring lumber and 

material from barges to the top of the ban^. 



Repairing platform and stanchions. 

Repairing platform. 

(.^alking sines and rakes and repairing same. 

KfboltiiiK benil Mock. 

l*ut oil i)outoou (1o(*k ; liolo in bottom of rake repaired. 



f 
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FoUowiDg is a list of barges, etc., taken out on dock and repaired during the sea- 
80d: Eight square barjs^es, 3 fuel barj^es, 5 mat barges, 1 quarter boat, 2 steamboats, 
1 gnider (nnaergoing thorough repairs). 

The cost of twelve months of caring for the floating plant and property and outfit 
thereon was $29,647.79. 

The average number of employees engaged in this service was 47. The average 
daily cost of subsistence for employees engaged in superintendence, care, and repair 
of plsDt was $0,318. 

Very respectfully, Arthur Hidbr, 

AsHtiant Engineer in Charge^ 
Capt. C. McD. TowNSBND, 

Carps of Engineers t U, S, A, 



BXPORT OF SUPBRINTENDKNT OF CONSTRUCTION L. L. OILKEY ON REVETMENT WORK 

AT A8HBROOK NECK, MISSISSIPPI. 

Grbrnville, Miss., March 16, 1895. 

Sir: The following final report of construction and repair work on revetment at 
Ashhrook Neck, Mississippi, from December, 1894, to March, 1895, is respectfully 
snhmitted : 

The repair work was commenced December 18, 1894. and main mat party was 
transferred from Greenville December 23, mat building being commenced December 
24. The work, after numerous delays from bstd weather, ice, cold, and short force, 
^w finished February 28 and main party towed in to Greenville, the remainder of 
plant heine brought in by tug Parker March 2. 

"Hie work covered a period of 67 days, 9 of these being Sundays; working days, 58. 

Force account. 

Snperintendence 6 

j5^»horer8 and watchmen 136.4 

I^.^'ing 13.2 

SDce 9 



Average force, labor (not including graders) 164.6. 

137 '''^^^ trorAf. — ^Two main mats were put in, extending from Stations 150 -f 60 to 
^' "h 85. The dimensions were : 

V Feet. 

i?f J^o. 1 712 by 280 

'"**No.2 597 by 280 

1, 309 by 280 = 3, 665. 2 

cov ^ construction was the same as at Greenville^-four weaves to the launch, turns 
^ ^>'<Qcl with loose brush, and the first hundred feet from shore covered with one 
<n«i^^ of loose brush laid carefully with butts toward shore. The first mat was com- 
del ^^^ December 24 and both completed and sunk in place by January 22, 1895. A 
7*l^/^y of nearly ten days occurred in this work due to short force and bad weather. 
^y/^^^ thousand six hundred and sixty-five and two-tenths squares; cost, $17,940.28; 

^,*^ge cost, $4,897 per square. 
pou^^^^^9 ^^^' — Grader No. 77; hose, 4 inches; nozzle. If inches: pressure, 175 
1^ ^cIq; water crew, 12; commenced work on January 10, 1^5, after sinking of mat 
^ ' ^» and worked until January 22, when high water stopped the work. Grader 
i^^T* ^^tumed to Greenville on 23d. Days, 12; 305 linear feet graded; cost, $563.87 ; 

Q^'^e cost per foot, $1.8567. 
^^^^er No. 1; hose, 4 inches; nozzle, If inches; pressure, 130; crew, single, 14, 
^ I ^1«, 28, began work on 9th of January and worked until January 22, being forced 
O^^^ up at that time by hi^h water. A single crew was employed at this time. 
ji^^ *^ ^"bruary 6 started up again; lost 7th by cold; force was increased to two eight- 
g^^l^ shifts on the 9th and grader worked until the 20th, when work was finished, 
^^?^^^ being returned to Greenville on 21st. Nine hundred and ninety-five feet bank 

K^^^» cost, $1,705.82; average, $1.7133 per linear foot, 
m^l^^'l^.— This extra cost was occasioned by ground being frozen 3 to 5 inches thick 
•^^i^t 400 feet. ^ ^ 

'it^'^^^^9 9^^^' — '^^i^ work was very light, as slope stood well and graders finished 
i^y^^^Tly. One thousand three hundrea linear feet graded dressed; cost, $325.56; 
^*^S^, 25.04 cents per linear foot. 

ENG 95 ^240 
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Paving bank. — After the sinking of the two main rnata, the pocket mats, and shore 
connection this work was commenced and continued until closed down on Febrnary 
28. The work was badly delayed for lack of stone, the heavy ice running pre- 
venting it from being towed when needed. One thousand eight hundred and eighty- 
nine and seven-tenths squares; cost, $8,800.17; per square, $4,669. 

Clearing. — Five and two-tenths acres were cleared at an expense of $222.89, or an 
average of $42.86 per acre. 

Pocket mat (Station 23). — A pocket mat 200 by 200 feet was placed in the eddy pocket 
at the lower end of the work; begun on January 22, finished and sunk in place on 
29th, one and a half days being lost by bad weather. Of this, 56 by 320 feet 
exposed by falling river was 2>aved, amount being included in cost. Four hundred 
squares mat; cost, $3,219.67; average cost per square, $8.04917. 

Repairs to old work. — Heginning December 19, 1894, and completed on Jannary 13, 
1895, 2,631 cubic yards stone was placed on old work and stone distributed where 
needed on the whole front of old work. Cost, $5,277.34 ; cost for each day's labor 
(including medical attendance and serving subsistence), $1.1659; cost for each day's 
labor for subsistence, $0.31984 ; total, $1.48578. Deducting the cost of repairs to old 
work and the pocket mat from the gross amount expended, leaves $38,576.34 as the 
net cost of new work completed. Station 137-|-85 to Station 150-f60 equals 1,275 
linear feet ; average per foot, $30,256. 

'■ Lahor per unit statement. 



Kind of work. 



Mat blinding, 3,665.2 iiquares — 
Shore connections, 714.5 sqnarea. 
paving bank. 1,889.7 aquarea*... 

Clearing bank, 5.2 acres 

Grading bank. 1,300 linear feet. . . 
Pressing grade, 1,300 linear feet . 



Hours 
applied. 




Per unit. 



$7.25 
5.00 
9.52 

23.10 
4.M 
1.35 



Total for 1,275 linear feet completed work 57,074 



* Includes placing stone on shore connection after water fell. 
An average of 43.9 hoars per linear foot. 

Statement of cost, Ashbrook Neck, 



Kind of work. 



Pay roll. 



Superintendence 

Mat building, 3,665.2 

squares 

Shore connoction, 714.5 

squares 

Grading bank, 1.300 linear 

feet 

Clearing, 5 2 acres 

Paving bank, 1,889.7 

squares 

Towiue 

Memphis offlce <^nd sun 

dries 



f 1, 212. 00 

3, 870. 90 

514.83 

1,926.31 
174.92 

2, 450. 31 
1,850.06 

789.83 



Subsist- 
ence. 



Material. 



$73.23 I 

1,061.73 $13,007.65 
I 
141.21 : 2,188.95 



396.06 
47.97 

719.62 
401. 43 



272. W 



Total. 



5. 630. 21 
1.863.01 ' 



$1, 285. 23 

17, 940. 28 

2.844.99 

2.595.22 
222.89 

8. 800. 17 
3. 614. 50 



483.23 ! 1,273.06 



Amounts expended, new 

work 12,789.39 

Kepairs to old work . 1, 067. Oi) 

Pocket mat, Station 28 ... ' 740. 4 1 



2, 841. 25 22, 945. 70 
292. 69 3, 917. 56 
155.54 , 2,323.72 



Total expended .... 14, 590. 89 i 3, 289. 48 | 29, 186. 98 



38, 576. 34 
5, 277. 34 
3, 219. 67 



47, 073. 35 



Labor 
cost. 



$1,348 

.9181 

1.7806 
42.86 

1.6822 



^30.256 



Matortal 
cost. 



$3,549 
3.0636 
.2007 



Totol 
per unit. 



$4,897 
3.917 



2.0871 



1. 
42.86 

4.660 



5.8093 



8.0491 



• New work, cost per linear foot. 

Total net cost, 1,275 feet new work completed $38,576.34 

Average not cost per fo<it, new work completed 30. 256 

Average net cost per foot, new work — 

For labor , 8.896 

For material . . ^ 16. 548 

For towing 2.834 

Memphis office, property and sundries 1.000 

SuperuitQudence 1.008 
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Material per unit statement. 



Kind of work. 



Mat work, 3,605.2 Bqnares 

Shore connectioii. 714.5 nqnares. 
Paving bank, 1,889.7 squareH. . . 
Grading bank, 1.300 linear feet. 
Pocket mat, Station, 28,400 



8<|uareH 

Total consumed, pocketmatnot 

iucloded 

Areraga consumed per linear 

foot, pocket mat not included 

(1,275 feet new work) 



Stone. 



Oubieyds. 
1.1126 
.9738 
2.001 



Brush. 



CoriU. 
1.1601 
.801 



2.0687 
9,443.68 

6.70 



1.0475 
5,243 

4.112 



Poles. 



Cord*. 
0.214 
.20 



.20 
1,009.1 

.791 



Wire. 



Potinds. 
7.04 
9.14 



9.24 
36.150 

28.35 



Wire 
strand. 



Spikes. 



Pounda. : Pounds. 



3.77 
5 



5 
19,165 



1.255 
.975 



15.03 



1.57 
1 
5.700 

4.47 



Coal. 



Biithelt. 



1.57 



17.385.25 



KI.63 



Percentage of cost. 



Items. 



Saperintendence 

Labor and subsistence 

MaterUl 

Mem phia offi<», property and sundries. 
Towing 



Amount. 



$1,285.23 

11 304.09 

21.099.46 

1. 273. 06 

3, 614. 50 



Total I 38,576.34 



Percent- 
age. 



3.4 

29.4 

54.7 

3.1 

9.4 



100 



Tawing, — The steamer Oeceola was employed from December 21 to January 31, 
inclasive, and the steamer Vedette towed five barges stone from Greenville. The 
expense of tag Parker has all been charged to harbor work. 

Cost of Osceola and Fedette $2,131.41 

Deduct towage 6,252.1 cords brush and poles 625.21 



Cost towing stone 1,506.20 

Average cost per yard for 12,075 cubic yards, 12.47 cents. 

Tug Parker was employed from December 23 to March 3. Cost, $1,483.07. Aver- 
age cost per day, $21,189^ all charged against harbor work. This boat handled from 
Greenville five barges stone, and nine barges brnsh and poles from Wilkersons Tow- 
head. Captain Davidson and Engineer Shaw have rendered very efficient service, 
and the use of the tug hsis been very valuable to the work. 

The employees generally have kept up the same standard of efficiency reported on 
the Greenville work. Statement of cost, list of expenditures (omitted), and distri- 
bution of charges attached. 

Very respectfully, L. L. Gilkey, 

Superintendent Construction, 

Mr. Akthur HiDER, 

United States Assistant Engineer, 
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Statement of coet, Aehffrook Neck, 



Items. 



Pav roll 

SuDsifiteDce 

Pay roll, Memphis office 

Brush cords. . 

Poles do — 

Stone cable yards . . 

Stone from reserve, $1. 749 per cubic 

yard 

Stone from reserve, loading same 

I'inch wire strand pounds . 

i inch wim strand do 

Galvanised wire. No. 12 do 

Spikes, assorted do 

Nails keg.. 

Coal toDB.. 

Coal bills, L. B. Musgrove 

Headlight oil gallons . . 

Signal oil do — 

Mecca oil .do. . . . 

Cylinder oil do — 

Packing, assorted pounds . . 

Iron do 

Manog. Pid. I. Co., staples 

C. B. Jones, forms, Memphis office 

Ifoland Fontaino, rent 

L. Simpson, water 

K.C.<xrave«, ice 

W. W. Cames, electric current 

Post-office, stamps and 1)ox rent 

W. A . Beamer, transportation 

J. T. Jamison, traveling expenses 

Noland Fontaine, rent 

Property purvhasiBd 

Valves doien.. 

Lantern globes 



Total 



Received. 



Quantity. 



Value. 



5.243 
1.00Q.1 
11.151.2 

923.48 



5.eoo 

40,951 

39.225 

12,100 

1 

814. 41 



$13, 
3, 

5. 

1. 

1«, 

1. 



1. 



595 

50 
302 
200 
400 



6 
12 



1, 
4, 



807. M 
055.67 
789.83 
610. 12 
765.92 
615.60 

615. 16 

152.00 

195.44 

027.87 

717. 81 

220.39 

1.60 

751.20 

949.95 

59.14 

26.11 

6.00 

143.40 

54.56 

10.00 

78.01 

14.00 

88.33 

15.00 

27.38 

3.67 

6.00 

15.05 

15.40 

88.33 

102.63 

7.20 

7.30 



53, 703. 19 




Dietrihution of expenditures. 

Superintendence : 

Pay roll (341 days) $1,212.00 

Subsistence 73.23 

Steamers Osceola and Vedette : 

Pay roll (548 days) 1,013.68 

Subsistence 273. 60 

Coaling, pay roll (302 hours) 44. 03 

Subsistence 12.07 

a57 tons coal 767.65 

Traveling expenses Jesse Jamison 15. 40 

Grader No. 1 : 

Pay roll (818i days) 1,273.84 

Subsistence 243.27 

Coaling, pay roll (156 hours) 22.75 

Coaling, subsistence 6. 25 

51.8 tons coal 111.38 

100 pounds packing 27. 28 

65 gallons oils 21.05 

Grader No. 77 : 

Pay roll (247i days) 363.33 

Subsistence 73.44 

Coaling, payroll (76 hours) 11.08 

Coaling, subsistence 3.05 

30 tons coal 64.61 

100 pounds packing 27. 28 

65 gaUoM oUb 21.05 



$1,285. 



2, 131. 



1, 705J 



; 
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*«a^^ Parker: 

J»ay roll (340 days) $719.47 

SabslsteDee 90.77 

Oomling, pay roll (500 hoars) 72.88 

<]!oaling, subsistence 19.99 

256.61 ions coal 551.71 

halves 7.20 

Xnbricating oil, 65 gallons 21.05 



1<1. ^work : 

I^ay roll, at 14.57S8 cents per hour (7,321 honrs) 1, 067. 09 

Sabsistence, at 3.9978 cents per hour 292. 69 

2,631 cubic yards stone, at $1.489 3,917.56 

^^^v i ng bank : 

Subsistence 719.62 

.Payroll (18,011 hours) 2,450.34 

3,781.2 cubic yards stone, at $1.489 5, 6%. 21 



$1, 483. 07 



5,277.34 



K miscellaneous : 

S65 gallons headlight oil 55.54 

T 2 dozen lantern globes 7.30 

I^roperty purchased 162.63 



8, 800. 17 



' 1^4fcTing 5.2 acres : 

I»ay roll (1,200 hours) 174.92 

Subsistence - 47.97 



2,844.99 



225.47 



222.89 
mat: 

J>ay roll (3,532 hours).../. 514.83 

Subsistence 141.21 

e08.5 cubic yards stone 906.03 

100 on bic yards stone 174. 90 

S72cords brash 612.04 

m,430 cords poles 250.25 

6,630 pounds wire, at 1.83 cents 121.33 

3,572.5 pounds wire strand. 106.90 

•JOO pounds spikes 17.50 

*t^ work: • 

JPay rolH26,5:7honr9) 3,870.90 

Su bsistence 1, 061 . 73 

4,130.3 cubic yards stone, at $1.489 6,161.86 

4,252 cords brush 4,549.75 

'786.1 cords poles 1,375.67 

:i.,a^.25 pounds wire strand 346.12 

S5,808 pounds wire strand 472.28 

4,600 pounds spikes 83.89 

47 gallons signal oil 8.08 

400iM>unds iron 10.00 

17,940.28 

mat, Station 28-^00 squares: 

I*ay roll (3,280 hours) 740.41 

Subsistence : 155.54 

S23.48 cubic yards stone, at $1.749 1,440.26 

lx>ading same 152.00 

419 cords brush 448.33 

SO cords poles 140.00 

3,712 ]K>unds wire, at 1.83 cents . 67.93 

2,000 pounds wire strand 68. 20 

-400 pounds spikes 7.00 

aphis office : ^' ^^^' ^ 

Pay roll. November and December 789.83 

CB. Jones, blank forms 14.00 

Poland Fontaine, rent 176.66 

Xi. Simpson, water 15.00 

:R. C. Graves, ice 27.38 

^. W. Games, electric current 3.67 

Postmaster, box rent and stamps 6. 00 

^. A. Beamer, tranaportation 15.05 

1,047.59 
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DresaiDg grade, 1,300 linear feet: 

Pay roll (1,753 honra) $255.51 

Sabsistence 70. 05 

$325.56 

Total 47,073.35 



REPORT OF SUPERINTENDENT OF CONSTRUCTION L. L. GILKBT ON REVETMENT WORK 

AT GREENVILLE HARBOR. 

Greenville, Miss., March 5, 1895. 

Sir: The following final report on construction work and repairs done on Green- 
ville front from September, 1894, to February, 1895, is respectfully submitted: 

The work was commenced September 17, 1^, under supervision of Mr. George C. 
Thomas, superintendent of construction, with a force of 60 men and 2 foremen, 
removing stone from breaks in old work from Stations 55 -|- 50 to 62. This work was 
finished September 20 and force worked from that time until October 10. Mr. Thomas 
was transferred to Lake Providence October 8 and I took charge of the work on that 
dav, transferrinff most of his foremen with him and partially reorganizing the force. 

The main work extended from September 17 to December 22, 1^, 97 days, less 13 

Sundays, leavine 84 working days. 

Following is the average force account: 

Men. 

Labor 162 

Graders 17 

Subsistence and hospital .^ 5 

Superintendence 3 

Towing (coaling and extra included) 23 

Average force daily 210 

On December 22 the mat party finished work and was transferred to Ashbrook 
Neck. After this time a force of men worked until January 27, 1895, 36 days, making 
altogether l,138i days to fiuish paving bank. This work was somewhat delayed by 
bad weather during January. The work done : 

LlnMir feet. 

Repair work (new) Greenville front proper (Station 54 -|- 92 to Station 76, less 

dike, 41 feet) 2.067 

Added in upper end of Bachelors Bend (Station 96 + 32 to Station 106 + 52) ... . 1, 020 

Total 3,087 

The whole of old work of seasons of 1890, 1891, and 1892 was gone over at a very 
low stage of water (from 3 feet above to 3 feet below zero), stone distributed, small 
defects repaired, and 3,540 cubic yards new stone added near water liue on exposed 
mat. In addition to this 1,380 cubic yards stone was used, secured from breaks on 
work replaced by new. Considerable trouble from caving bank occurred during the 
earlv part of the work, 500 feet of hydraulic grading and nearly 150 feet of hand 
grading being lost from this cause. Aside from this, the delay waiting on material 
at commencement of work and the necessity of grading 715 feet of work by hand, 
no unusual diffitjulties and practically no delay attended the work until mat building 
was finished, on December 22, the weather being fine and labor plentiful. 

Grading hank — hydraulin graders. — Grader No. 77 was placed at work in the pocket 
between Stations 55 and 61 September 22 and worked until November 10 with two 
lines 2^-inc'h hose, nozzle 11 inches, crew 12; w^as changed on the 10th to one line 
4-inch hose (by your direction), nozzle If inches, pressure 190 pounds. A marked 
improvement in quantity of work was shown at once. Grader worked until Novem- 
ber 13, in all 46 days, and was transferred to Mr. Thomas for use at Lake Providence 
on November 13. Work done, 868 linear feet grade ; cost, $1,490.97 ; average cost per 
linear foot, $1,718. (This does not include 60 feet of grade lost). 

Grader No. 1 (water end of one pump badly cracked; water pressure 130 to 145 
pounds ; hose, 4 inches ; nozzle. If inches and If inches. ) Commenced work October 4 
and worked with a single crew until October 12; from that time until 23d a double 
crew was employed. Time of single crew, 9 days, less 2 Sundays ; time of double 
crew, 11 dayH, less 4 Sundays; total single crow, 21 days; work done, 702 linear feet; 
cost, $1,085.74; average cost per linear foot, $1.5466 (not including 35 feet of grade 
lost by caving.) The cost of finishing work done by this grader was very small. 
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Grader No. 3, rnnxiing one panip only ; prcssare, 130 pounds ; hose, 4 inches ; nozzle, 

!#- UEches; commenced work on the 24th of October. Lost 24th, 25th, and 29th of 

Ocs'ftoher on repaira, and ran until November 17, being then transferred to Mr. George 

O. nPliomas for use at Lake Providence. Owins to nnderlving sand, slope gullied 

jr after this grader and s^rader No. 77, and grade could not be finished well. 

S single crew, 24 days; three Sundays off leaves 21 working days. Work done, 

_linear feet; cost, $1,028.59; average cost per linear foot, $1.3103. 

sad grading. — Owing to the proximity of the levee between Stations 55 and 

50, and the fact that the underlying strata of sand would not stand hydranlio 

ing, this part of the work was done by hand and with teams at a very heavy 

»n8e. The average per foot of this work was out down very much by the grad- 

, of 165 feet of light work at ends of work. Total work done, 715 linear feet; 

e, $2,922.29; per &ot, $4.08. 

X>z-efl8ing grade by hand and with teams was commenced October 20 and finished 

^^ o^v^cmber 30. Work done, 2,355 linear feet ; cost, $2,673.49 ; average cost per linear 

^ *p, $1,131. 

le cost of completed grade, slopes 3^ and 4 to 1, including hand, team, and 

raulic grading, and dressing grade, was $9,201.08, an average cost per linear foot 

2.994. 

Kzplosives were nsed in the early part of the work by Mr. Thomas to loosen up or 

over the upper bank. This was continued after he left on the first 2,000 feet of 

'^"orlK, but was then abandoned, the loosening of the earth causing the danger of an 

O'verfall on thenozzleman to be so great that an increased distance in playing stream 

-wesLlcened cutting force to such an extent that the gaiu from explosives, if any, is 

doatitful. 

JkfcX huiXdxng, — The building of pocket mat was commenced on arrival of brush, 
Oo'fcober 10, and of main mat, October 23, on arrival of three-eighths inch wire strand 
xieoessary, and continued until December 22, when the work was completed and 
pax^y transferred to Ashbrook Neck. 

Five channel mats were put in as follows : 

Bftfl^immat: Squares. 

No. 1, 830 by 200 feet 1,660 

No. 2, 702 by 280 feet 1,965.6 

No. 3, 525 by 280 feet ...., 1,470 

No. 4, 600 by 280 feet 1,680 

No. 5, 540 by 280 feet 1,512 

Total (3,197 linear feet) 8,287.6 

Pooletmat: 

. No. 1, 550 by 105 feet 577.5 

Nos. 3and4 704 

Shore connection 613 

1,894.5 

Total mat work 10,182.1 

Txie method of construction used for these mats was, for mats Nos. 1, 2, and 3 the 

Mine a« nsed by Mr. Thomas at Delta last year; for mats Nos. 4 and 5 an extra layir 

jr covering of one thickness of brush was extended over the whole of the mat, the 

V ^<^jer being laid parallel to the bottom one; this makes a very close mat, but 

P<**«^ the old way (spaciugs 8 feet) is very stiff". 

th **'^*^' — ^® towing necessary at the work and handling stone barges to and from 
•^ Georgia Pacific Tipple and fleet was done by the tug Parker j in commission from 
September 17 to Decemoer 22, ninety-seven days, at a cost of $1,837.73, an average 
P^^ay of $19.98. 

1?^ steamer Otceola was placed in commission October 1, 1894, and made one trip 

•|?M«m|ilii8 after brush barges, and was employed towing brush for this work until 

*^*^niber 20, being transferred on the 21st to Ashbrook Neck. The only use made 

01 this boat was brush aud pole towing, so that this expense has been charged in 

c^^ of these items of material, the cost being for towing, 28.127 cents per cord, less 

waonnt charged back to contractors, 3.582 cents; net cost, 24.545 cents. Days in 

commission, 81; average cost per day, $49.42. Barges to and from brush camp, 63; 

^^es between brush camp and work (and Ashbrook Neck), 16. (A deduction from 

ficl made to cover). 

pQving bank, — Owing to the unusually low stage of the water this work was done 
in advance of mat building halfway np the slope; the condition after grading had 
been done made it seem safe to do so. This work was finished January 27, 1895. 
Work done, 32,875 squares. 

Material. — Brush and poles were obtained by contract from Messrs. Hunter & 
Frey, contractors, the supply being about sufficient for the needs of the work, 
though some delay ensned from shortage in delivery in December. 
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Stone, — 6,053.4 cabic yards of stoue was used f^om White River stone at fleet^and 
18,045.2 cabic yards stone was obtained under contract with J. B. & W. L. Kklebrew, 
delivered on barges. 
The percentage of cost of the different items of work was (old work not inclnded) : 



Itomii. 




Payroll 

SuDsiatenoe 

Material 

Property and misoellaneoaB 

Total 



$24, 578. 41 

4. 191. 00 

55.033.46 

2,691.28 



86,494.75 



Per cent. 



28.4 

4.8 

63.7 

3.1 



100 



The percentage of cost of the several kinds of work was : 



Kind of work. 



Charge. 


Per cent. 


$1,356.83 


1.57 


45, 846. 71 


53.10 


9,577.14 


11.07 


9,201.08 


10.02 


15, 683. 53 


18. OB 


1, 837. 73 


2.11 


300.45 


.34 


2, 091. 28. 


3.11 


86, 4»4. 75 


100 



Baperintendenee 

liat work 

Pocket mat and shore connection 

Gradins bank and dreasinff gxtide 

Paving bank and surface drains 

Towing 

6arveys 

Property, oflSoe, and miscellaneous charges 

Total 



In conclusion I wish to thank my subordinates generally, and especially Messrs. 
B. BaumgardeU; head foreman ; Frank Reihhold, mat foreman, and Gerard Brandon, 
commissary, for the satisfactory manner in which the duties of their several posi- 
tions have been performed. 

The different items of cost will be found in the statements attached — list of 
charges and expenditures, distribution of expenditures, and statement of charges to 
be made against Lake Providence Reach and Ashbrook Neck — herewith. 
Very respectfully, 

L. L. GiLKEY, 

Superintendent of ConBtrudion, 
Mr. Arthur Hider, 

United States Aeeietant Engineer. 



Statement of coat, Greenville Harbor, 



Classification of work and units. 


Payroll. 


Subsist- 
ence. 


Material. 


Total. 


Unit of 

cost, 

labor. 


Unit of 
cost, ma- 
terial. 


Total. 


Snnerintendence ..... ..... 


$1,271.25 
5. 223. 97 
4,010.09 
1.493.30 
564.26 
2, 449. 27 
4, 769. 60 
3. 240. 55 
78.04 


$8.'>.58 
1.145.50 
879. 32 
327. 43 
123. 72 
361. 97 
666.04 
377.86 
17.12 




$1,356.83 

25. 946. 85 

19. 899. 86 
6,423.20 
3.153.94 
2,922.29 
6. 278. 79 

15. 588. 37 

95.16 

2,691.28 

300.45 

1,837.73 








Mats 1 and 3, 5,005.6 squares 

Mftt-tt 4 and 5. 3.192 souares - 


$19. 577. 38 

15,010.45 

4,602.47 

2,465.96 

111.05 

843.15 

11,969.99 


$1,249 
1.5;J2 
1.42 
1.122 
3.931 
2.308 
1.103 


$3,842 
4.702 
3.589 
4.023 
.155 
.358 
3.641 


$5,002 
6.234 


Pocket mats, 1,282.3 squares 

Shore connection, 613 squares 

Hand grading, 715 linear feet 

Hydraulic grading, 2,355 linear feet. 
Paving bank. 3,287.5 squares 

SnrfacB drains (A\ .............. 


5.000 
5.145 
4.067 
2.666 
4.744 


MinAAllftnAonfi And nronertv ........ 




••••"* 






SnrvAva .................. 


250.17 
1, 227. 91 


50.28 
156. 78 










Toivincr .................. 


453.04 












1 




Total coat new work. 


24.578.41 
1,588.24 


4, 191. 60 
348.26 


55,033.46 
4,083.17 


86. 494. 75 
6, 019. 67 


1 




Amount expended on old work 

















Total fixnonded 


26. 166. 65 


4. 539. 86 


59, 116. 63 


92,514.42 




i 










Steamer OsoeoU (inclnded in ma 
tArialt 


2, 361. 04 


578.04 


1.063.04 


4.003.02 
510.66 








Less amount charged Honter and 
Frev 

















1 * 


Net amount charged in ma- 
terial 








3, 492. 36 


. 





















Average cost of new work, 3,087 linear feet, $86,494.75; eqaal to $28.02 per linear foot. 
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MaterkU per unit statement 



Kind of work and 
qnantlty. 


Brnah. 


Poles. 


Stone. 


Wire 
strand. 


Spikes. 


Staples. 


Wire. 


Coal. 


Mats 1 Aid d. 5,095.6 
8ouarej4 


Cordt, 
1.1674 

1.474 

.90 

.809 


CordM. • 
0.1924 

.206 

.201 

.191 


Oub.yda. 
1.0564 

1.3413 

1.114 

1.600 


Lb8. 
4.809 


Lbt. 

0.07 


Lb*. 
0.068 

.0601 


Lb*. 
9.28 

9.302 

9.284 

9.285 


BtuheU. 


MaU 4 and 5, a. 192 
ao uarea 


6.108 .9802 
4.124 .97 
9.285 1.024 




Pocket mat, 1.282.3 
•<]nanMi. . ." 




5>hote eotinecttoii,613 
ftaiiarfw 




HydnaHc grading, 
2,355 linear feet 


2.55 


Paving l»ank, 3.287.5 
aqnarfftt , 






2.600 
20,558.20 

6.66 












Total consumed 

Total per linear foot 
a»w work, ^,087 
aqoares 


12,' 216.' 66* 
3.96 


2,011.6 
.651 


49,294 
18 


9,900 
8.2 


500 
.16 


94,571 
30.63 


194 
6.29 







Labor per unit statement. 



Bind of work and quantity. 



Itf ata 1, 2, and 3, 5,005.6 squares 

Mata 4 and 5, 3,19i2 squares ^...^.^ 

Pocket mat, 1.282.3 sqaares 

Shore connection, 613 squares 

GrMlingrbank, 715 linear feet — 

Grading bank (hydranlic), 2,355 linear feet 

Dresaing grade, 2,355 linear feet 

Paving bank, 3,287.6 squares, 9,105 hours day labor, December and 
January 1.... i 



Hours 
applied. 


Average. 


32,135 


*6.362 


24,668 


•7.728 


9.186 


*7.163 


3,473 


*5.6«2 


010,155 
> ^1.728 


: 14. 203 


: 2. 417 


11.845 


^4.8 


S 18,262 
{ ^2,268 


J 3. 63 


:.962 


19,705 


:5.994 



Per foot, 

complete 

work. 



* Hours per square. t Hsnd. \ HotirH per linear foot. § Teams. 

Total for complete work, 3,087 linear feet, 123,423 hours, or 40 hours per linear foot. 
NoTB. — This average in for sctusl length complete work, not oounting laps of mats^ 

Recapitulation cost of labor. 



15.546 
24.184 

4.100 

16.62 
4.80 
4.562 

5.413 



Clsasiflcation. 



Hospital 

Serving aubsistenco 

Watchiina 

Hand ana teun grade 

Paving bank« old work . . . 
Pavhig bank, new work. 

Sarface drains 

Dreaaing grade 

Matal,2,and3 

Mata4and5 

Pocket nuits 

Making wire 

Shore connections 



Total 

Superintendence 

Tuj; Parker 

Gradar No. 77.. 

Grader No.l 

Grader No. S 

Hand grade, tsMns 

Dreoofng grade, teams. 
Osceola 



Grand total. 



Hours 
expense. 



2.292 

11.408 

2,068 



1C,668 



16,668 



Hours 
labor. 



10, 155 
9,770 

10,600 

480 

8.262 

28,826 

22,699 
8. 353 
0,509 
8,073 



108, 727 
2,488 
4,583 
4.988 
3,590 
3,267 
1.768 
2,286 
10,625 



Pay roll. 



$493.83 
1.286.90 

583.03 
1.518.98 
1.396.30 
1, 487. 22 
66.02 
1,144.70 
4,037.15 
3.155.39 
1,174.22 
. 905.00 

425.36 



17.675.00 

1,271.25 

1.227.91 

1,053.28 

698.12 

674.98 

798.44 

1, 000. 12 

2. 361. 04 



Sub- 
sistence. 



$87.42 
383.79 

98.54 
236.48 
258.29 
331.24 

14.40 
270.72 
927.03 
692.10 
269. 30 
208.85 

97.48 



3.875.70 
85.58 
166.78 
160.96 
110.06 
100.50 



578.04 



142,322 26,760.14 | 5,067.62 



Average coat per man for actual labor (pav roll) 

(t per man for actual labor (suosistence) 



$16.25622 
3.56461 



Totel 19.82063 
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RBPORT OF SUPEKINTENDRNT OF CONSTRUCTION GEORGE C. THOMAS ON REVETMENT 

WORK AT LAKE PROVIDENCE, LA. 

Greenville, Miss., March 29, 1895. 

Sir : The followiiig final report of reveimeDt work at Lake Providence, La., for 
the season of 1894-95 is respectfully submitted: 

The work proposed was for the purpose of checking the encroachment of the river 
npon the Eltou Levee, 1 mile above the town of L^e Providence, La. The plan 
originally adopted was for a system of subaqueous woven willow mats 280 feet wide, 
commencing about the center of the caving bank, Station 45, and extending down- 
stream to and around the point at the upper Lake Providence Landing; thence from 
the point of beginning upstream as far as the low-water season womd permit, the 
npper bank to be graded to a slope of 4 to 1 and • covered with a stone paving 10 
inches thick from a junction with inner edge of mat up to an elevation of 28 feet 
above zero of Lake Providence gauge. 

Under instructions this plan was changed during the season by the introduction 
of fascine mats SOO feet wide for the npper 1,500 feet of the work and an entire 
change in the system of paving, a 6-inch flat paving being substituted for the 10-inoh 
shingle paving previously in use. 

The plant arrived on the work October 10, 1894, but owing to delay in obtaining 
line and cable active operations were not begun until October 20. Work closea 
down March 13, 1895, with a total of 4,803 linear feet of work completed during the 
season, at a cost of $29.85 per linear foot. 

Clearing, — Eleven hundred feet of bank along t)ie proposed work was covered with 
a growth of small timber, underbrush, and vines. This was cleared back beyond the 
slope line at a cost of $12.75 per acre. Total cleared, 3f acres. 

Hydraulio grading. — Grader No 1, with a double crew, single line 4-inch hose, 
nozzle If inches, water pressure 135 to 140 pounds, was put in service October 25, 
1894, and constantly employed sixteen hours per day (Sundays excepted) until 
December 18, 1894, when she was shut down and transferred to plant at Greenville. 
A second line of hose was introduced November 9, 1894, and operated for three 
days, when it was abandoned on account of increased leakage in fractured pump. 
Actual working time, 45 days; amount cut, 2,040 linear feet; average per day, 45.3 
linear feet. 

Grader No. 77 began work November 16, 1894 with a single crew, oneline of 4-lnch 
hose, nozzle l^-inches, water pressure 190 pounds, and wa.s in service until December 
10, 1894. Actual working time, 17 days; amount cut, 235 linear feet; average per 
day, 13.8 linear feet. 

Grader No. 3, with single crew, single pump, one line 4-inch hose, nozzle li^ 
inches, water pressure 160 pounds, was put m service November 20, 1894 ; shut down 
December 27, to await completion of mat under caving bank ; resumed work Janu- 
ary 5, 1895, and again shut down January 29 on account of high water; was again 
put in service February 7 with double crew, and completed the season on February 
22. Actual working time, 56 days; amount cut, 2,725 linear feet; average per day, 
48.7 linear feet. 

The bank at this point is subject to four classifications, as follows: From Stations 
17 to 25, a sandy loam overlying a stratum of blue gumbo at about the same eleva- 
tion and dip of the slope line, affording a comparatively easy cut, with no tendencies 
toward gullying. From Stations 25 to 33, a 10-foot stratum of buckshot with gumbo 
underneath, the most difficult bank to cut that has as yet come under my observa- 
tion. From Stations 33 to 48, buckshot with sand underneath, as successfully han- 
dled (by an experienced nozzleman) as the lower bank, where buckshot exceeds 5 
feet in depth, as was. the case for one-half this distance. The remainder of the bank 
consisted of pure sand and resulted ip the usual gullying, until toward the close of 
the season, when it was obviated to a considerable extent by producing the upper 
cut from 200 to 300 feet ahead, giving the water pouring over the slope only snfll- 
cient fall to carry off the material cut. 

From the above classification it is obvious that no legitimate comparison can be 
drawn of the work of the two large machines. In the same soil* and under condi- 
tions similar to those under which they were working any superiority of the one 
over the other would, I believe, be due to the judgment of the foreman in charge, 
which is a greater essential to cheap grading than the size of the nozzle or the pres- 
sure behind it. 

Slope dressing was done by means of shovels and teams with drag scrapers. Con- 
siderable scour occurred between Stations 20 and 24 during the January rise. 
Tliis was regraded with shovels and teams and charged against "slope dressing." 
Total amonnt completed bank, 4,900 linear feet; cost hydraulic grading, $1.'446 per 
linear foot; cost slope dressing, 63 cents per linear foot; total cost completed, $2,075 
per linear foot. 
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MftttTMS construction was began October 22, 1894, and completed February 23, 1895. 
Owing to a scarcity of barges at the beginniug of tbe season and the failure of brush 
oontractors (between the Ist aud 15th of November) to supply the requisite amount 
of material for the employment of a full force the work was not pushed as rapidly 
M should have been done. Excepting these delays, everything was favorable fur the 
npid construction of this work up to January 15, 1895, when, owing to a high stage 
of water (24 feet Lake Providence gauge) ana the great amount of drift running, it 
^as considered unsafe to attempt further mattress construction until the water began 
^fall. Work was again resumed February 1 and tbe last chanuel mat was completed 
February 9. 

Plant for construction of fascine mats arrived on the work December 11. Mat boats, 

fttcjQe, and mooring barges borrowed from second district; remainder of outfit from 

p'ant at Greenville. An independent organization was formed for this work, was put 

fOAorvice December 18, and closed down January 26, 1895, with a total of 1,460 linear 

feet of mat built, including laps. 

Hie following is the number, style, and dimensions of mats constructed and sunk 
aurixkg the season : 

(^^aiinel mat: Squares. 

Ko. 1 (woven) 557 by 280 feet 1,550.6 

Ko. 2 (woven) 610 by 280 feet 1,708 

No. 3 (woven) 500 by 280 feet 1,400 

No. 4 (woven) 736 by 280 feet 2,060.8 

No. 5 (woven) 700 by 280 feet 1,960 

N^o. 6 (fascine) 810 by 300 feet 2,430 

1^0.7 (fascine) a50 by 300 feet 1,950 

N'o. 8 (fascine) 455 by 280 feet 1,274 

Total 5,018 linear feet. 
Poclc^t mat: 

^N'o. 1 (woven) 275 

:^Jo. 2 (woven) 615 

:N^o.3(woven) 324.4 

:^^o.4(woven) 853 

^^J'o.5(woven) 151.6 

SboK*^ connection (woven) mats Nos. 4 and 5 248. 8 

Total mat work * linear feet.. 5,018, or 17,810.2 

Less amount laps do 215 

Completed work do 4,803 

llttts Nos. 1, 2, 3, and 4 woven similar in plan of construction t-o tboso of previous 
se^Hon, while for No. 5 the extra cover of brush was extended over its entire surface 
iii0>lKing a very close, thick mat, but considered too stiff for sinking safely when cur- 
reiit exceeds a velocity of 4 feet per second. 

T^os. 6, 7, and 8 were fascine mats, constructed upon the plan adopted in the second 
di^^Hct, and are, in my opinion, fnr superior to the woven mat in every particular. 
^Considering the expense of equiiiping an independent outfit for the construction 
of but 1,500 feet of this work, the lack of experience of the force employed, and the 
di^vantages under which the work was carried on by reason of a constantly cav- 
iPg bank, no just conclusion can be reached as to the comparative cost of the two 
clisses of work for a season, except as regards material which is found to be 17 per 
cent greater for the fascine mat. 

Mate Nos. 1, 2, 3, 6, and 7 were sunk under a caving bank before grading, necessi- 
iatiug the construction of aprons or shore mats over all except No. 7 to connect 
ibem with the shore. After bank wns ^aded counections were constructed on' 
woven plan, with extra cover of brush omitted. Mat No. 7 was sunk, at a high stage 
of water and the irregularities of the bank under the mat removed by hydraulic 
grading. 

No unusual difficulties were encountered in sinking any of these mats. Consider- 
able drift accumulated above the mooring barges on Mat No. 7 during the rise in 
January; this was held in place while sinking mat by means of cables fastened to 
rafta ana coal shell in drift pile above mooring barges. 

Mat No. 8, the last of the series, was caught in an ice gorge on February 13, and 
•inking delayed until the 21st. Some little trouble was experienced in holding this 
mat in place and protecting the outer mooring barge from being cut down. All 
manila lines were cut by the ice and steel cables substituted: considerable line lost 
and three cables parted. A sheeting of 2 inches cotton wood was at first used for 
the protection of the outer end of mooring barge, but was found to last only a short 
while and too much danger attending the replacing of it. A wire screen was then 
oonatracted of three-eighth-inch wire strand, 15 feet wide aud 40 feet long, with 
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heavy chains top and bottom, wire woven throagh links in chain. This was thrown 
over and around the end of barge, with top chain securely fastened to timberheads 
on deck with slip lines for lowering to desired depth. This was found to be effective, 
and no further trouble was experienced. 

Bank paving was begun November 17, 1894, and completed March 12, 1885, with a 
total of 6,329 squares for the season. As previously stated, the style of this paving 
was changed from that of previous years and a tlat paving introduced. This change 
was made November 19, and was in force for the remainder of the season, excepting 
on a sample strip 100 feet wide, ordered by the officer in charge, and consisting of 3 
inches of spalls overlaid with a single course of flat stone. The heavy rains toward 
the close of the season thoroughly demonstrated the superiority of this style of pav- 
ing over any that has yet come under my observation for the protection of a sand 
slope against the action of surface water. 

Surface drainage.— Paved drains, with 3-inch broken stone in bed, were introduced 
whenever necessary, and light levees thrown up along top of bank to prevent the 
indiscriminate passage of surface water over the slope. A dam was thrown across 
the old bayou at Station 22 and water from barrow pits drawn off through ditch cut 
for the purpose, discharging into the river below the upper landing. 

Stone loading. — Twenty-eight thousand five hundred and twenty-nine cubic yards 
of stone used on this work was loaded from the reserve at Pilcher Point, La. Labor 
employed at $1.25 per day and board themselves. Cost of loading stone was 21.6 
cents per cubic yard. Owing to the sloughing of the bank upon which this stone 
was unloaded and the vast amount of sediment deposite<l over it during last high 
water one-fourth of the amount loaded had to be worked out with picks, making 
the cost of loading a little in excess of what it would have been under ordinary 
circumstances. 

Towing. — The steamer Emma Eiheridge was put in service October 9, 1894, and con- 
stantly employed in towing material and general harbor work until the close of the 
season, March 14, 1895, when she was transferred to plant at Greenville. Time in 
service, 156 days; cost per clay, $57.56. 

Steamer Vidalia was put iu commission November 27 and sent to Memphis for 
fascine-mat outfit; returning, arrived at works December 11 and was employed on 
towing material and harbor work until March 5, 1895, when she was transferred to 
towing stone. Time in service, 99 days; cost per day, $46.62. 

Material, — Brush and poles were furnished under contract by Messrs. Hunter & 
Frey, loaded on Government barges. Material was obtained from Stock Island, 
Transylvania, Island 95, and Poverty Point, was of good quality and furnished in 
quantity sufficient for the demands of the work, excepting for the time previously 
noted (November 1 to 15, 1894). 

Stone was obtained from the reserve at Pilehers Point (loaded by Government force) 
and by contract from J. B. & W. L. Killebrew, delivered on barges at Greenville^ 
Miss. 

Statement of coet, Lake Providence, La, 



Claasiflcation of work. 


Units. 


Pay roll. 


Subsist- 
ence- 


Material. 


Total. 


Unit of 

cost, 

labor. 


Unit of 
cost ma- 
terial. 


Total. 


Saperintendence ....... 




$2, 441. 67 
10,930.80 

2. 865. 40 
10,442.08 

400.95 

5,847.42 
2, 734. 90 
4, 887. 35 

6,167.92 


$232.03 
2,925.60 

128.65 
1,835.70 

46.25 

168.70 
351.20 
576.50 




$2, 673. 70 
39.006.63 

8.843.32 
29,930.31 

1, 115. 81 

7,089.62 

3,086.10 

28,518.57 

6,167.92 

6.677.11 
12,964.42 








Woven mat . . sqnareii . . 
Woven mat, pocket, 
8Q11 AreB .............. 


8,688.4 

2,219 
5,654 

248.8 

4,900 
4,900 
6,329 

28.529.2 


$25,150.23 

5, 849. 27 
17,652.53 

668.61 

1,073.50 


$1,824 

1.349 
2.171 

1.797 

1.228 


$2,905 

2.636 
3.399 

2.687 

.219 


$4,729 

3.9a'( 


Fascine mat . . sqaares . . 
Faacine mat, shore, 
so nares 


5.570 
4.484 


Hvaraulic grading, 
linear feet 


1.447 


DressinfiT alone 




Paving bank, squares. . 
LoadinK stone, cubic 
vards .-- 


23,054.72 


.863* 


3.643' 


4.506 


Mflscellaneons and 
nronertv ............. 




6,677.11 
3, 148. 24 








1*1 YF*""/ ............. 

Towinir 




7,662.83 


2, 153. 35 


















Total 










146,073.51 

























Average oost per linear foot, $80.41. 



.j' - 
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Material per unit of work. 



Kind of work. ; Qnaotity. 

1 


Bmsb. 


Poles. 


Stone. 


1 wire 
strand. 


J wire 
strand. 


"Woven mats 


Hquarss. 
8,688.4 
5,664 
2,219 

248.8 
6,329 
4,900 


Cords. 

0.96 

1.37 

.97 

.98 


Cords. 

0.14 

1.04 

.14 

.14 


CubU yds. 
1.03 
1.008 
.92 
1.03 
2.86 


Pounds. 
8. 09 
4.14 


Pounds. 




4 56 


Pn€k«t matn 


2. 704 


Shore connection 






Dank paving 








Hydraalic grading, linear feet . 


* i 


















18. 677. 5 
4.88 
3.31 


1, 829. 8 
.205 
.486 


33.066.7 
. 7.303 
7.303 


93,735 
12.96 
23.46 


31,795 
15.29 
1.099 


Total per linear foot. 

faacine 

ToUl per linear foot. 

woven 


1.805 
2,998 







Kind of work. 


i wire 
strand. 


No. 12 
galvan- 
ized wire. 


Bronse 
wire. 


Spikes. 


Staples. 


Clips. 


Coal. 


iToreii matii 


Powkds. 


Pounds. 

7.55 

.97 

6.31 

7.55 


Pounds. 


Pound'. 
0.59 


Pounds. 
0.057 
.32 


Numher. 


Bushslg, 


Paartn'* matit 


4.50 
*•• 


1.08 


2.26 




Pocket mntfl 


.36 




Sbora coDnection 














nanlr 'n^vinv ,,^- 






1 






H vdnuilic cradiDC linear feet . 








i 




2. Si 














"' "• 


Total per linear foot^ 
faaotne 


25,947 
14.37 


86.953 
6.017 
25.38 


6.114 
3.38 


6,000 
.17 
1.89 


2,300 

.997 
.16 


12, 778 
7.08 




Total per linear foot, 
woven ..-.-- 













KoTB. — Faacine work inclades 853 squares pocket mat, woven ylua. 

Labor per unit statement. 



Kind of work. 



Woven mate squares.. 

faacine mate do — 

Poekeiniata do 

Shore coinnection do — 

Paving bftnk do — 

Hydraolic crad ing 1 inear f ee t . . 

Breaaing slope « do 



Total for completed work. 



t^antity. 



8,688.4 

5,654 

2,119 

248.8 
6,829 
4,900 
4,900 



Hours 
applied. 



82,224 
97,440 
13,627 
2,795 
39,739 
24,855 
22,171 



252,851 



Average. 



9.46 
11.93 
8.14 
11.20 
d.28 
6.07 
4.52 



52.6 



Hours 

per foot, 

completed 

work. 



27.42 
37.36 



Average <;ost of labor per hour, including subsistence, 18.2 cents. 
The percentage of cost of the difforeut items was : 



Items. 



P»TT0U 

SaMlntence 

Material.--...-- 

Property and misoellaneous. 

Totftl 




$54,381.32 

8,417.98 

76, 597. 10 

6,677.11 



146.073.51 



Percent. 



87.0 
5.9 

53.4 
2.8 



100 
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The percentage of cost of the several kinds of work was: 



Kind of work. 




Saperintoodonco 

Woven mats 

Fascine mats 

Pocket mats 

Shore mats 

Grading bank 

Dreasiuff slope 

Paving bank 

Loadingstone 

Towing 

Property and miscellaneous 

Total 



$2,673.70 
39,006.63 
29. 9:10. 31 

1.115.81 
7. 089. 62 
3. 086. 10 

28. 518. 57 
6, 167. 92 

1:1,964.42 
6.677.11 



146, 073. 51 



1.8 

27.9 

20.8 

6.2 

.8 

4.9 

2.3 

19 9 

4.5 

9.1 

2.8 



100 



Detailed statement of expenditures and the cost of the different items of work 
accompany and form part of this report. 

Thanking my assistants, Messrs. W. M. Keller, receiver of material; Martin Christ- 
ensen, foreman in charge, and £. H. Miles, commissary, for the prompt and consci- 
entious discharge of their duties, I am, 

Very respectfully, George C. Thomas, 

Superintendent of Conatruetian, 
Mr. Arthuu Hider, 

United States Aenetant Engineer, 



Distribution of time and coat. 



Kind of work. 



Saperintendence 

Woven mats : 

Bnilding 

Poling 

Ballasting 

Sinking 

Line work 

Pocket mate: 

Building 

Poling 

Ballasting and sinking 

Faacine mats : 

Building 

Poling 

Ballasting 

Sinking 

Shore, sinking and building 

Line work 

Steamboats 

Care of fleet and property 

Loading stone 

Paving uank 

Dreasing slope 

Grading bank : 

Grader Ko.l 

Grader No. 8 

Grader No. 77 

Clearing bank 

Twisting wire 

Subsistence 

Hoepital 

Total 



Hours 
applied. 


Pav roll 
and anb- 
sistence. 


6,490 


12,673.70 


34,253 


5.854.22 


7,366 


1. 104. 75 


8,666 


1,299.90 


3,643 


531.45 


15,887 


2^809.56 


9,886 


1,407.90 


1,782 


250.80 


1.509 


220.35 


36.241 


5,70a 56 


1,977 


816.32 


4.270 


6S3.20 


2,422 


887.52 


2,795 


447.20 


10.630 


1,684.80 


43,268 


9,816L18 


21,000 


8,150.00 


38,004 


6.167.92 


31,739 


4,968.85 


20,171 


8.085.65 


12,179 


2,644.54 


10.420 


2,580.86 


2,247 


54a 72 


403 


60.45 


3,061 


449.15 


26.150 


3,204.23 


5,460 


1,260.53 


362,287 


62, 799. 80 



Began work October 10, 1894 ; closed March 12, 1895. Number of working days, 138. 



\ 
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Labor employed. 



Month. 



October 

Korember.. 
DecMnber .. 

Jaanary 

Febmary.. 
March 

Total. 



Iji'oniber 
of men. 



.2.298 

7,089 

10,907 

12,343 

7,522 

2,270 



43,123 



Average force per day, 43,123 ~ 138 = 319 men per day. 

Pay roll as per abstract sent in $54,381.32 

SubBiatence as per bills received 8,417.98 

$62, 799. 30 

MATERIALS. 

3,966 cnbic yards stone 5,875.37 

13,855.5 cQbic yards stone 16,906.58 

16,383.5 cubic yards stone 18,874.22 

861.5 cubic yards stone 993.57 

42,649.74 

18.677.5 cords bmsh, at 97i cents 18,210.56 

1,829.8 cords poles, at $1.75 3,202.15 

21,412.71 

93,735 pounds wire strand, f incb, at 2.51 cents 2, 352. 75 

21,947 pounds wire strand, f inch, at 3.49 cents 765. 95 

9,848 pounds wire strand, | inch, at 2.485 cents 244. 72 

25,947 pounds w ire strand, i inch, at 2.95 cents 765. 44 

72,774 pounds galvanized wire, at 1.83 cents 1, 331. 76 

14, 179 pounds galvanized wire, at 2.49 cents 353. 06 

5,125 pounds bronzed wire, at 14f cents 755.94 

989 ponnds bronzed wire, at 15.45 cents 152.80 

6,000 pounds wire spikes, at 2.29 cents.... 137.40 

500 ponnds staples, at 2.25 cents '. 11.25 

500 pounds staples, at 2.25 cents 11.25 

300 pounds staples, at2.50cents 7.50 

1,000 ponnds staples, at 1.70 cents 17.00 

150 Magnolia clips, at 7^ cents 11.25 

6,250 ^tognolia clips at 7i cents 468.75 

5,000 Magnolia clips 175.00 

1,378 ponnds cable clamps at3 cents 41.34 

7, 603. 16 

1,000 bushels coal, at 10 cents 100. 00 

4,638.75 bushelscoal, atl2cent8 556.65 

312 bushels coal, atl2i cents 37.60 

1,625 bushels coal, at 13^ cents 224.25 

38,771 bushels coal, at 8.6 cents 3,353.34 

4, 271. 74 

Lumber 397.06 

150 yards canvas 16. 00 

2 kegs nails 3.20 

Packing 135.17 

8 check and globe valves 13. 00 

125 pounds waste 10.08 

Damage to cotton (N. & J.) ^ 7.00 

2 dozen lamp chimneys 1. 56 

1 dozen lantern burners .75 

6i dozen lantern globes 7.50 

8 dozen lamp chimneys 12.50 

Bdozenlantem burners 2.10 

1 gross lamp wicks .85 

193^ jards crash 23.77 

4 wrist pins 3.38 

0«knm 10.62 

200 carbons 3.25 

ENO 95 241 
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1 pound tripoli $0.40 

60 feet pipe aud fittings 1.85 

50 pounds steel 4. 00 

835 pounds iron 23.89 

Telegrams U.43 

Office rent 88.33 

$380.63 

STATIONERY, BOOKS, BTC. 

C. B. Jones, secretary and treasurer 20.00 

Ha]r& McChesney 5.00 

S.C.Toof &Co 36.50 

A. R. Taylor & Co 38.51 

C. B. Jones, secretary and treasurer 21. 00 

D. C.Jones . 23,25 

L. L. Gilkey 21.17 

165.43 

MEDICINES. 

C. F. Shepherd, secretary and treasurer 69. 77 

Do 38.10 

Arthur Hider 17.66 

1^.53 

1,366 gallons headlight oil 157.42 

263 gallons signal oil 93.14 

228i gallons cylinder oil 154. 08 

52 gallons valvoline oil 52.00 

87 gallons linseed oil 48.72 

510 pounds white lead 29.98 

55 pounds paint 20.48 

15 gallons turpentine 5.95 

15 gallons lard oil 10.20 

73 gallons black oil 14.72 

586.68 

Value property purchased 5, 319. 46 

TRANSPORTATION, 

Harry Lanham, traveling expenses 5.00 

R.C.Newsum, tickets ." 27.00 

Captain Townsend, mileage 127.66 

G. F. Mosler, agent, transportation 4. 00 

J. H. Coffin &, Co., agents, transportation 4. 95 

John M. Sears, traveling expenses 8.00 

George C. Thomas, traveling expenses 19. 00 

J. J. Anderson, traveling expenses 5. 00 

W. A. Beamer, transportation 26. 00 

H. B. Robinson, transportation 7. 50 

R. II. McHie, traveling expenses 20. 20 

Arthur Hider, traveling expenses. 32. 45 

B. S. Anderson, travelii^g expenses 3. 00 

A. D. Coston, traveling expenses 10. 25 

J. W. Webb, traveling expenses 15. 25 

L. P. Cummings, transportation 15. 75 

J. B. Bres, jr., secretary and treasurer, transportation 31. 06 

362.07 




Total expenditures 146^073.51 

CREDITS. 

By material on hand, as per invoice 2, 580. 37 

By subsistence stores, fleet, as per invoice 113. 23 

By subsistence stores, fleet, as per invoice 46. 42 

By subsistence stores, survey, as per invoice 17. 21 

By oils, fleet, as per invoice 49.50 

By 328.15 bushels coal ( Vidalia), as per invoice 28. 22 

By 600 bushels coal ( Etheridge), as per invoice 51. 60 

By 75 bushels coal, grader No. 77, as per invoice 9. 00 

By 200 bushels coal, grader No. 1, as per in voice 17. 20 

By 377 bushels coal, steamer Vedette, as per invoice 37. 70 

By 6,500 pounds wire strand, Ashbrook Neck 163. 15 
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• 

By H. A. Tatnm, trieasurer, staples, not received $18. 75 

By H. A. TatniUy treasurer, wire, not received 1, 372. 13 

By J no. A. Leschen, treasarer, strand, not received 2, 368. 03 

By Jo6. D. Bascom, wire, pot received 2,290.65 

By W. H. Laugdale, treasurer, rope, wire, not received 1, 014. 40 

By J. H. Coffin & Co., 8trand,not received 2,056.70 

By L. B. Mnsgrove, coal, not received 1, 506. 13 

By I>. B. Mnsgrove, coal, not reoeivetl 1,292.53 

By J. B. & W. L. Killebrew, stone, not received 8, 606. 07 

By J. H. Coffin & Co., oil, not received 53.00 

By amount unloading stone, included in cost of stone 748. 60 

By pay rolls, Louisiana Bend 1,148.66 

$25,589.25 

Grand total..-.. \ 171,662.76 

Note.— Articles marked *'not received'' are articles for which the bills were 
ch«rge<l to Lake Providence and only a portion of the goo<ls received at Lake Provi- 
dence, the rest having been used at Greenville Harbor or Ashbrook Neck or retained 
on the fleet at Greenville. The cost of what was received was invoiced at Greenville 
to Lake Providence and is charged up against the work as received &om Arthur 
Hider. 

Statement akowing linear feet of dikee coneirucied, Lake Providence Reach, 1881-1886. 



System. 


Dike 
bailt. 

29,543 
8,527 
7,654 

48,456 
6,140 

12,076 


Foot mat 

between 

dikes. 


Foot mat 
along 
dikes. 


Screens 

in front 

dikes. 


Wattling 

between 

piles. 

6,422 
2.571 


Shore re- 
vetment 
at ends 
dikes. 


Date. 




9.194 
4,058 
2,197 

18,290 
2,805 

11.604 


3,610 
4,602 


572 
1,487 


200 
120 
200 


1881-84 


Cott^mwood 


1884 


'WftvmmvillA _ . ._ 


1881-84 


BalMihead 


8.335 


3,529 


4,568 


1881-86 


"EXXon 




1882-83 


fttAfik Talanil 


1 






1882-86 














Total linear feet 


112,396 


48, 238 16. 547 


5,588 


13.561 


520 














Total miles - 


21.29 
1.38 


9.14 


3.13 


1.06 


2.57 


.10 




Washed out and replaced fi-om 
time to time as repairs 














Total 


19.91 

























RevetmenU. 

Bevetment constructed in front of Mayersville Island, 1881 to 1884 (mats 
from 125 to 150 feet wide) : 

Linear feet. 

Length completed revetment 12,578 

Length destroyed and replaced 6,648 

Total 19,226 

Loosiana Bend revetment constructed, 1883 to 1885 (mats from 150 to 175 feet 
wide) : 

Length completed revetment 12, 500 

Length destroyed and replaced 1,750 

Total 14,250 

Total length of revetment built in Lake Providence Keaoh, 1881 to 1885 : 

Louisiana Bend 14,250 

MayerBville Island 19,226 

Total 33,476 

Total milea^ 6.34. 
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Appendix 6 B. 

Cost of levees in third district, built and enlarged by the Uniteii States, frmn 188S to May 

26, 1896, 

MISSISSIPPI. 



Year bnilt. 



1882 to May 31. 

1894. 
1882 to May 31, 

1894. 

1894-95 

1894-95 

1894-95 

1894-95 

1894-95 

1894-96 

1894-95 

1894-95 

1894-95 

1894-95 



Name of levee. 



Leyee constmotion . 



High-wateib protection 
and engineer expenses, 
as 



Entaw to Moan 

Warfield Point 

Upper Hayes 

Lower Hayes 

Below AnstraliA (Sta- 
tion 0-53). 

Below Aostralia (Sta- 
tion 63-124). 

Upper Chotard to 
Brunswick. 

Lower Chotard to 
Bronswick. 

Back Ridge 

Ingomar 

High- water nrotection, 
repairs and engineer- 
ing expenses to May 
1. 1895. 



Total 



Built by- 



SUrlins & Smith Ck>. 
Hugh McCarten . . . . 

Ben Tftlley 

do 

Timothy Sullivan . . . . 



do 

L. Aschaffenburg. 
James H. Gary — 



W. L. Withers & Co. 
Hugh MoCarteu 



Cubic 
yards. 



4.230,781 



178, 754 
13. 103 
118,558 
117,026 
146,283 

178, 987 

204,449 

203,955 

128,815 
40.525 



Cost, includ- 
ing extra 
work. 



$022,621.75 

I 150,996.12 

25,383.08 
1,34L75 
10. 490. 22 
10,824.90 
14, 282. 59 

18,813.76 

24.002.32 

27,278.95 

13, 170. 18 

4.854.89 

18, 085. 14 



Location 
on inch-to- 
mile map. 



5,557,038 1,247,127.86 



L433 
L484 
L553 
L555 
L387 

L387 

L573 

L572 

L417 
L567 



ARKANSAS. 



1 
1882 to May 31. 

1894. 
1882 to May 31. 

1894. 

1894-05 


Levee construction 


, 


5,789.874.2 


1.150,838.39 
288,37L31 

10,374.00 

9,850.32 

13,542.26 

34,295.08 
28, 480. 38 
10, 087. 28 

8, 704. 21 
10,446.05 
12,407.78 

22, 713. 28 

21, 317. 94 

10,181.53 

21,535.12 

4,835.77 

5,110.29 

8,748.77 

19,799.65 

1.82L92 

9.581.96 

1.390.90 

24,552.26 




High -water protection, 
repairs, and engineer 
expenses. 
Boggy Bayou to Gaines 
Landing— 
SUtions 1320-1385.. 
Stations i:{85-1460.. 
Stations 1480-1518.. 
Panther Forest— 

Stations 0-27 

Stations 27-54 






Timothy Sullivau 

M. MclHehe & Co 

James Kennedy 

The Whitehill Co 

do 


109,200 
112,704 
128,974 

173.848 

159.554 

93,849 

89.274 

88,894 

177,889 

« 

139,774 

152,271 

101,819 

179,809 

48,055 

68,781 

82,807 

244,712 

18,420 

79,983 

11,888 

..... .... 




1894-96 


B445 
R446 


1804-95 


R440 


1894-95 


R 451-485 


1894-95 


R 451-465 


1804-95 


Stations 54-98 

Sterling to Louisiana 
line- 

SUtions 1038-1140. 

Stiitionn 1140-1212.. 
Arkansas River,* -Sec- 
tions 1, 2. 3, 4. 
Mathews Bend- 
Stations 0-30 

Stations 30-73 

Stations 73-115 

Stations 115-182.... 
Lncca Loon 


O.B.Crittenden 

P. F. Lamb 


R 451-465 


1894-95 


R 515-521 






1894-95 


L. C. Dulaney 


R 515-^21 


1894-95 


Manning & Gibson . . . 

Robert Johnson 

W.J. Bent lev & Co... 

Timothy Sullivan 

Robert Johnson 

A. P. Martin 


R401 


1894-95 




1804-95 


R50e 
R508 


1894-96 


R506 


1894-95 


R508 


1894-96 


R428 


1894-a') 


Vaucluse 


James Kennedy 

do 


R486 


1804-95 


Below Sunnvside 


R49S 


1894-95 

1894-95 


Gorman Ricfge, upper * . 
Gorman Ridge, lower * . 
Grand Lake. . . ." 


Timothy Sullivan 

.... do.......... 


R512 
R512 


1894-95 


do 


R509 




Cypress Creek,* Sta- 
tions 275-322. 

High-water protection, 
repairs, and engineer 
expenses to May 1, 

Total 


A. P. Martin 


R425 


















8,017.677.2 


1,706,745,89 













Unfinished; retained percentage not included in ooat. 
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€Jamt of Uvteg in third diairUst, built and enlarged by the United Statea, etc, — Continued. 

LOUISIANA. 



JTemr bnilt. 


Name of leyee. 


Built by— 


Cubic 
yards. 


Coat, includ- 
ing extra 
work. 


Location 
on inch-to- 
mile map. 


1882 to May 31, 

18M. 
1882toMAy81, 

ISM. 

18M-86 


Levee construction 




3,128,408.3 


637.932.79 
145,170.79 

47,933.33 

17, 961. 41 

4,601.24 

4, 209. 17 

7. 717. 20 

7,765.79 
6,56L87 




Hif;h -water protection, 
repairs, and en|!;ineer 
exiMUses. 

Upper Keid* 






Bobert Nicholson 

L. C. Dulaney 

do 


r 

328.658 

142,471.5 

41,829.5 

38,266.2 

70, 800. 1 

86,286.6 


R 606 


1894—05... 


Lower Reid* 


R 605 


18IM Q& 


Opossum Point 


R 529 


18M-05 

1MM Q8i 


Lake Providence 

Otter Bayou to Point 

Lookout. 
Wilton to Salem 


Charles H. Dameron.. 
Ben Tallev 


R542 
R 547-555 


IflM-HS 


do 


R 561 




High-water protection 
and Engineer ex- 
I>enses toMay 1, 1886. 

Total 
















3, 836, 619. 2 


879,843.59 


■ 






• 





* Unfinished; retained percentage not included in cost. 
Tabulated labor statement of lower Yazoo dieiriot. 
• [Contracts north of Greenville, Miss., between May 1, 1894, and May 1, 1895.] 



2f ame of levee. 


Contractor. 


Dis- 
tance 
from 
Cairo. 

MilM. 

367 
368 

415 

434 


Length. 


Duration of 
contract. 


Total 
teams. 


Total 

scrap- 

ers. 


Total 
bar- 
rows. 


Yards 

per 

team. 


AiutralU, upper 

•oeUon. 
AostraliA, lower 

■ectioD. 

Buck Ridge 

Satew to Mound 

I«WDdiDg. 


Timothy Sullivan.. 
do 

W. L. Withers &^ 
Co. 

Starling 6c Smith 
Co. 


Lin.ft. 
5.300 

7.568 

3,138 

27,658 


May 8. 1894, to 

Sept. 5, 1894. 
July 11, 1894, 

to Feb. 19, 

1895. 
June 7, 1894, 

to Jan. 17, 

1895. 
Aug. 1. 1894. 

to Mar. 9, 

1895. 


3,225 
4,611 

8,273 

5,405 


2,299 
3,060 

2,428 

4,064 


None. 
None. 

None. 

1.283 


45.36 
38.38 

39.29 

31.05 


Ifame of levee. 


Contractor. 


Yards 

per 
icraper. 


Yard 

per 

barrel 


B 

9. 


Cubic 
yards in 
contract. 


Price 

per 

cubic 

yard. 


Coat per 
contract. 


Lenfftl] 
of Ime 
aban- 
doned. 


Cubic 
yards 
of line 
aban- 
doned. 


A n^trali*— n pper 


Timothy Sullivan.. 
do 


63.63 
57.84 

52.97 

41.30 


None 


146,283 
176,987 

128,615 

178,754 


Centt, 
9.75 

9.50 

10.24 

14.2 


$14,262.59 
16,813.76 

13, 170. 18 

25,398.07 






•eciion. 
AnstraliA— lo w e r 
section. 

BockBJdge 

Sntaw to Mound 
iMndiog- 


None . . 
None.. 

8.5 


11,544 
2,865 


180,837 
93,690 


W. L. Withers Sc 
Co. 

Starling 6c Smith 
Co. 























Tot«l cubic yards, 630,639 ; total cost, $60,629.60. 
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TahtUaied labor statement of lower Yazoo district — Continued. 
[Contracts between Greenville, Miss., and Bmnswick, Miss., season ending April 1, 1885.] 





Contractor. 


ToUl 
laborers, 

an 

grades. 


Days work for each contract. 


Name of levee. 


Clearing. 


Grubbing. 


Sodding. 




Men. 

63 
68 

911 
627 


Teams. 


Men. Teams. 


Men. Teama. 


Hava liOOD ........... 


BenTalley 


7,792 
5,011 

12,228 
10,905 


5 

1 

10 
53 


100 ' 6 

80 

1 

703 1 

838 


1 
106 U 


Ingomar Loop 

Chotard-Brnnswick : 

Upper section 

Lower section 


Hugh McCarten... 

L. Asohaffenbnrg. . 
James H.Cary 


70 

99 
118 


22 
13 





Contractor. 


Days work for each contract* 


Total 
cubio 


Average cubic 
yards per day. 


Name of levee. 


Slash- 
ing. 

14 
13 

37. 
49 


Teams. 


Scrapers. 


yards 
in con- 


Labor- 
ers. 


Bar- 
rows 

10 


Teama 


■ 


Wheel. 


Drag. 

38 
2 

13 
5 


tract. 


Have Loon 


Ben Tallev 


5,256 
3,017 

6.787 
6.026 


3.815 
1.916 

4,428 
4,121 


288.664 
101,231 

204.449 
203,955 


90 
20.2 

16.7 

ia7 


44 


Ingomar Loop 

Chotard- Brunswick : 

Upper section 

Lower section — 


Hugh McCarten... 

L. Ascbi^enburg.. 
James H. Cary 


33.5 

ao.i 

33.8 



Name of levee. 


Contractor. 


Average cubic 
yards per day. 

Scrapers. 


Average haul 
of Hcrapers. 




Wheel. 

61 
52.8 

40.1 
49.4 


Drag. 


Wheel. 


Drag. 

Feet. 
200 


HavB Loon 


Ben Tallev 


16 


Feet. 
200 
165 

160 
219 


Ingomar Loop 

Chotard-Bniuswick : 

Upper section 

Lower section.... 


Hugh McCarten.... 

L. Aschaffenburg.. 
JauieH U.Cary 



Aver- 
age 
he&ht 


Explosives. 


Num- 
ber of 
stump 


levee. 


Dyna- 
mite. 


Pow- 
der. 

LbM. 


holes. 


Feet. 

10.8 


Lbt. 


70 


11.7 

11.2 
12 


520 

1,700 
300 


500 
500 


107 

304 
429 



wav 



NoTK. — Stump holes: 
Ingomar Loop, cost per cubic yard, where blown out, 8.4 cents ; where grubbed. 9.5 cents; average 

cost of each stump hole, f 1.72. 
Chotard-Bronswick : 

Upper section, cost per cubic yard, where blown out, 10 cents; where grubbed, 10 cents; 

average cost of each stump hole, $2.21. 
Lower section, cost pi^r cuoic yard, where blown out, 7 cents; where grubbed, 12 cents; 
average cost of each stump hole, $:t.36. 
The explosives were used in clearing pit, very little being ustui in the actual grubbing of right of 
ay on the Cbotard-Brunswick Levee. 
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Details of distribution of force and material used, 
[Boggy Bayon to GainM Laodiog Levee, from May 20 to September 30, 1894.] 



Inclusive etatioiui. 



1394-1395.: 

1401-1405 

1418-1419 

1422-1424 

1425-1427 

1«2»-I4a0 

1431-1494 

1436-1439 

1464-1465 

14CT-1468 

1460-1470 

1471-1472 

1473-1474 

1490-1492 

largNnent with false berm 

1503 

1504 

1505 

1506 

1507 



II 

IB 



2 
5 
2 
3 
3 
3 
4 
4 
2 
2 
2 
2 
2 
8 

1 
1 
1 
1 
1 



M 



9.8 
10 

9.5 
10 
10.1 

9.9 

9.7 
10.7 
11.5 
10.9 

n.6 

10.9 
12.2 
13.1 

16.7 

18.4 

20.6 

19 

19.3 



Aver- 
age 
haul. 



Feet. 
100 
100 
120 
150 
160 
100 
100 
100 
100 
140 
150 
140 
130 
150 

140 
120 
130 
130 
240 



Em- 
bank- 
ment. 



YardM. 
2,687 
8,539 
2,605 
4,148 
4,355 
4,199 
5.698 
5.454 
3.094 
3,277 
3,581 
3,461 
3,128 
6,665 

1,359 
1,256 
1,624 
1,558 
1,396 



Muck 
ditoli. 


Stump 
holes. 


Total. 


Yards. 


rard«. 


Yard*. 
2,687 
a&39 
2,605 
4,148 
4,355 
4.199 
5,698 
5,454 
3,694 
3,277 
3,581 
3,461 
3,449 
6,665 

1,496 
1.330 
1.698 
1.054 
1,470 

1 














































66 


215 


74 
74 
74 
74 
74 


63 
22 



Days 
barrow 
station 

men. 



Yards 
per sta- 
tion 
man per 
day. 



150 
114 
194 
142 
173 



9 

12 
8| 



iBclusive stations. 



1394-1395 
14dl-1405 
1418-1419 
1422-1424 . 
1425-1427, 
1428-1430 
1431-1434 . 
1436-1439 . 
1464-1465. 
1467-1488 . 
146»-]470 . 
1471-1472 . 
1473-1474 . 
1460-1492. 



Scrapers. 



Drag. Wheel 



20} 
45 
10 
13 

11 
9 

8 



36 



25i 
115 
54 
70 
78 
81 
72 
86 
49 
15 
56 
59 
69 
95 



Total. 



160 
64 
83 
89 
00 
80 
86 
49 
45 
56 
59 
69 

131 



Yards per 
scraper 
per aay. 



58 
53 
41 
50 
49 
47 
71 
63 
75 
73 
64 
59 
50 
51 



Snatch 

and plow 

teams. 


Total 
teams. 


13 


59i 


64 


224 


24 


88 


39 


122 


43 


132 


46 


136 


40 


120 


43 


120 


21 


70 


20 


65 


23 


79 


24 


83 


30 


99 


42 


173 



Yards ]>er 

teamiier 

day. 



45 
34 
30 
34 
33 
31 
47 
42 
53 
50 
45 
42 
35 
89 
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Details of disirtbuiion of farce and fnaterial used — Continued. 
[Panther Forest Short LineLeroe, froiu May 16, 1884, to April 25, 1895.] 




InoloBWe sta- 
tions. 



1-2 

3^ 

tt-9 

10-11 

12-13 

14-16 

17 , 

18-19 

20-21 

22-24 

25-27 

28-30 

31-33 

34-36 

37-39 

40-42 

43-45 

46-49 

BO-51 

52-54 

Spur "So. 1 . 
Spar No. 2. 



Embankment coustraction. 



a 

I 
S 

a 



Tardi. 

4,757 

9.451 

13,472 

0,808 

14,291 

23,094 

6.625 

12, 760 

12,585 

19.028 

18,207 

16,801 

17,108 

16, 532 

16,661 

16,641 

16,766 

20,331 

7,437 

6,643 

2,146 

505 



M 

o 
d 

1^ 



133 
200 
267 
133 
222 
333 
111 
222 
222 
333 
200 
200 
200 
200 
200 
200 
200 
^67 
133 
235 



I 



cc 



392 
1,650 
2,188 
1,161 
4,315 
6,498 
1,237 
2,065 
2,849 
1,267 
2,185 
3,341 
2,818 
2,775 
2,943 
2,832 
1,107 
1,616 
409 
222 



67 



i 

3 

o 
H 



6. 

11, 

16, 

8, 

18, 

30, 

7, 

15. 

15, 

20, 

20, 

20, 

20, 

19, 

1», 

19. 

18. 

22, 

8, 

7, 

2, 

6. 



282 
310 
027 
102 
K28 
825 
073 
047 
656 
628 
592 
342 
126 
507 
804 
173 
073 
214 
030 
100 
446 
117 



1,178 
297 
445 



1,623 



SI 

it 

la 



12J 

16 

9 



Scrapers. 



MB 



60 
6 



3 
3 



lOi 



151 
277 
499 
305 
486 
510 
119 
428 
249 
369 
630 
581 
315 

boa 

379 
361 
532 
364 
245 
172 
82 
108 



3 



231 
283 
499 
305 
486 
510 
119 
428 
249 
309 
639 
584 
315 
505 
379 
361 
532 
364 
245 
172 
82 
108 



1 



23 
40 
32 
26i 



63 

135 

200 

115 

38| 164 



32 

28 

26 

63 

56 

32 

35 

64 

384 

52 

53 

34 

15 

32} 

41i 

30 

47J 



203 

48 

216 

138 

206 

198 

273 

149 

238 

155 

145 

250 

132 

115 

73 

32 

63 



294 
418 
708 
420 
650 
713 
167 
644 
387 
575 
837 
857 
464 
743 
534 
506 
782 
496 
360 
245 
114 
171 



S 

ta 



mt 
1 



2 
J 



18 
27 I 
221 

ao 

29 
23 
20 

m 

40j 

36 ! 

25 i 
24i 
43 I 

26 i 

37 I 
38 
23 
11 

29 

21* 
30 



6 

4 
5 
9 



12 



Stations 14 to 16: The base to 15 feet below crown, barrow work — 14,421 cubic yards; the balanoe 
by scrapers = 16,404 cubic yards. 

Station 18: The base to 13 feet below crown, burrow work ~ 3,945 cubic yards, including maok ditch. 

St-ations 46 to 40: The base from 8.4 to 11.7 feet above ground, barrow work = 16,806 eubic yards; 
the balance by scrapers = 5,408 cubic yards. 



I 
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Details of distribution of farce and material used — ContiDued. 
[Panther Forest Short Line Levee, f>om May 16, 1894, to April 25, 1805.] 





« 

P 

o 

1 

o 

§ 

2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
21 


Dimensions. 


Gmbhing. 


Embankment construction. 


Inclaflire 
stations. 


• 
• 

.a 
.a 


• 

1 

> 
< 


N amber of 
trees. 


• 

be 
a 


• 

s 

>■ 

OB 

o 
Lbs. 


Explosives per 
tree. 


Trees per man 
per day. 


a 

1 
i 


• 

ja 
M 


i 

a 
1 




Over 12 
inches. 


Under 12 
inches. 


• 

1 


Total 


S5-i¥4l 


11.3 


17^ 


Lbs. 




Yards. 
3.534 
3,896 
3,508 
3,433 
3,070 
3,762 
3,687 
3,717 
3,719 
5,726 
5,600 
8,971 
4,106 
4,148 
4,333 
4,460 
4,294 
4,419 
4,200 
8,623 
1,245 
641 
1,S65 
3,350 


Yds, 


Yds. 


Yards. 
3.5.34 


57_58---- 


11.6 iis 





















3.896 


59 40 .... . ■ 


10.9 

11.1 

11.9 

11.8 

11.4 

11.8 

11.7 

11.7 

H.8 

12.1 

12.2 

12.3 

12.7 

12.7 

13 

12.7 

12.4 

12 

4.9 

7 

7 

8 


170 
125 
125 
125 
125 
125 
125 
125 
170 
170 
150 
150 
150 
150 
150 
125 
140 
200 
75 
100 
120 
120 




















3,508 
3,433 


01 -e2 








3 

4 
2 
2 
6 
2 






























3.ff70 
3,762 
8,687 


CS-4HI 




































09-70 

71_72 


2 
2 


8 


5 
2 


50 


25 


1 
1 




146 


3.863 
3,710 
5.726 
5,690 


7a-75 .,--. 










7tf_78 




















79_0O 




















3,971 


81-.S2 








2 
2 
3 




* 








4,106 
4,148 
4,323 


83 84 


















35 86 ' 


















87 _88- ------ 














67 
133 
133 
138 
108 


"Hi 
225 
376 
473 


4,527 


flO-OO. ----- 


16 

8 

13 


"ii' 

14 


16 

27 
27 


49 
86 
36 






i 


4,668 

4,772 
4.718 


9 1 -92 ......-••-- • 






93-94.--..-- 


05-98 






4,204 


l_3f*.. 
















1,245 


3» ., .-.-■- .. 
















"iM 
138 


82 
81 
82 


723 


4 5* 
















2,146 


6_7j.23* 
















3,570 












• • • 









InclttaWe 



Embankment construction. 



Scrapers. 



? 

P 







82 
64 
65 
70 
61 
52 
53 
52 
50 
86 

114 
65 
51 
54 
43 
67 
97 
80 
79 

204 
60 
45 
78 

140 



o 



82 
64 
65 
70 
61 
52 
53 
54 
50 
86 

114 
65 
53 
90 
71 

' 86 
97 
80 
84 

204 
50 
45 
78 

140 



u 

9 

r 
it 



I 



43 
61 
54 

48 

60 

72 

70 

71J 

74 

66| 

60 

61 

77 

46 

61 

53 

48 

M* 
56 

204 

25 

16 



28 
80 
45 
41 
33 
30 
30 
32 
28 
48 
57 
29 
30 
36 
30 
36 
60 
44 
40 
98 
19 
15 
36 
60 






S 



110 

94 

110 

111 

94 

82 

83 

86 

78 

134 

171 

94 

83 

126 

101 

122 

147 

124 

124 

302 

60 

60 

114 

200 



a 
I. 

p. 



■B 

1 



32 

1** 
82 

31 

89 

46 

44 

45 

48 

42} 

33 

42 

49 

33 

43 

87 

32 

88^ 

38 

14 

18 

12 

181 

18 



a 



s 

1^ 



2 
5 
5 
3 



1 



Sodding. 



504 

168 

168 

168 

44 



420 

168 
168 
1G8 



S 
^ 



7* 

2| 
2 

y 



100 



30 
90 
96 



it 



I 
4 

5 



a 

d 

a 



§1 

p 



67 

67 
67 
67 
67 



67 

67 
67 
67 



40 



30 
22 
19 



♦Spur, 
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DeiaiU of dUtribuUtm of force and material M$od — Continued. 
(Luoca enlargement leree, from October 26, 18M, to March 15, UQ6. j 



Irolnsive stations. 



421-422.... 
423-426.... 
427-428.... 
421M30.... 

431 

432-433.... 
484^i85.... 
486-437.... 
438-439.... 
440-443.... 
444-447.... 

448 

44ft-150.... 
451'-452.... 
453-456 . . . . 
456-457 . . . . 
458-459.... 

460 

461 

462 

463-467+50 



Kum> 
ber of 

sta- 
tions. 



2 
4 

2 
2 
1 
2 
2 
2 
2 
4 
4 
1 
2 
2 
3 
2 
2 
1 
1 
1 
5ft 



Dimensions. 



Ket 
height. 



Feet. 
13.2 
14.0 
13.6 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
13.5 
16.5 
14.0 
16.5 
16.0 
15.0 
15.0 
12.5 
12.5 
12.5 
12.5 
14.0 



Aversge 
haul. 



Feet. 
160 
185 

aoo 

176 

150 

165 

175 

130 

150 

120 

175 

160 

170 

140 

140 

140 

150 

140 

155- 

160 

165 



Embank' 
mont. 



rard«. 
1.219 
3,328 
1,974 
1,511 
786 
1,659 
1,751 
1,661 
1,884 
3,366 
3,900 
1^001 
2,064 
2,032 
2,478 
1,536 
1,634 
781 
753 
833 
4,489 



Hank 
ditch. 



Stamp 
holes. 



TardM. 
146 
333 
154 
167 

83 
167 
167 
167 
167 
833 
333 

83 
167 
167 
250 
167 
167 
• 88 

83 

83 
438 



TardM. 



14 
32 
2 
3 
8 
6 
6 



4 
6 



Total. 



Taras. 
1, 
3,675 
2,160 
1.680 
873 
t834 
1.924 
1,884 
2,051 
8.76B 

4,» 
1,084 

%2n 

2.19B 
2,7» 
1,703 
1,801 
814 



916 
4.927 









Embankment oonstmction. 






Inolnslye stations. 


Days wheelbarrow, 
hired men. 


1^ 

r 


Yards per hired 
man i>er dAy. 


Yards per station 
man per day. 


• 

1 

1 


Yards per scraper 
per day. 


Snatch and plow 
teams. 


• 

1 


Yards per team 
per day. 


421-422 










32 


42.5 


15 


47 


29 


42a-426 


457 




8 






427-428 




70 
37 


...... 

46.5 


32 
22 


108 
59 


21 


429-430 










28 5 


431 


88 
205 
227 


" 


10 
9 

8.5 






432^33 














434-435 














436-437 




44 
85 
88 
92 
26 
39 
35 
46 
37 


41.75 

56.5 

42 

46 

41 

57.25 

63 

59.25 

46 


21 
16 
45 
52 
13 
16 
18 
26 
22 


65 
51 
133 
144 
39 
55 
53 
72 
50 


28 


438-439 










40 


440-443 










28 


444-447 










29.5 


448 










30 


449-450 










40.5 


451-452 










4L5 


453-455 










38 


456-467 











29 


458-450 




105 
40 
46 

58 




17 

20.25 
18 
16 




460 














461 














462 














463-467+50 




116 


'42.5" 


45 


161 


90.5 















Prom Station 420+25 to 467+50 the nnmber of squares of levee sodded was 2,717; nnmber of men 
employed being 36, and nnmber of sqnares per man per day 75.5. 

There was practically no gmbbing to be aoue on tois levee, and slashing was very light, there being 
not a dozen trees that would measure 12 inches at butt. 
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Tdlmlaied labor $iaiement, Upper Tmuaa diBirict, Chieoi Cimnty, Ark, 
[Contracts bettreen Luna, Ark., and Louisiana State line, season ending April 1, IMS.] 



Kame of levee. 



Vaaclose 

Siinnyside 

MatbewsBend: 

First section 

Second section . . . . 

Third section 

Foarth section 

Grand Lake 

Grand Lake to Ster- 
ling, upper section. 
Sterluig: 

Upper section . . . . , 

Lower section 



Contractor. 



James Kennedy. 
do 



Robt. Johnson 
Bentley & Co. 
Tim Sullivan . 
Kobtw Johnson 
Tim Sullivan . 
do 



P.F.Lamb.... 
L. C. Dulaney. 



Total 
laborers, 

all 
grades. 



2,374 
2,005 

8.281 
9,117 
5.304 
11,404 
5.382 
8.409 



4,194 
5,385 



Days work for each contract. 



Clearing. 



a 



67 

184 

747 
603 
321 
732 
79 
585 



95 
330 



109 
75 
35 

102 

9 

84 



20 

48 



Grubbing. Sodding. 



a 

9 



00 
101 

1.748 
538 
540 

2,548 
310 
221 



154 
386 



S 



137 
32 
43 
93 



9 

4 



56 
55 

63 
110 
74 
88 
63 
9 



58 
69 



a 
S 



4 

5 

20 
15 
12 
13 
6 
3 



12 
52 



a 
2 



cc 



17 

61 
75 
28 
86 
13 
4 



66 

129 



Name of levee. 



Vaaclnae 

Sunny side 

IfAtbews Bend : 

First section 

Second section .-. . 

Third section 

Fourth section . . . 

Grand Lake 

Grand Lake to Ster- 
ling, upper section. 
Sterling: 

Upper seetion . . . . 

Lower section . . . . 



Contractor. 



James Kennedy. 
do 



Robi. Johnson 
Bentley &. Co. 
Tim Sullivan . 
Hobt. Johnson 
Tim Sullivan . 
.....do 



P.F.Lamb 

L. C. Dulaney. 



Days work 
for each con- 
tract. 



629 



993 



166 



1,536 
1,744 

4,296 
5,679 
2.808 
5.849 
2.433 
5,552 



2,476 
2,864 



Scrapers. 



Wbeel. 



963 
1,285 

2,694 
3,702 
1,870 
3,787 
1.046 
4,062 



1,775 
1,881 



Drag 



118 
44 

88 
152 
873 



40 
60 



Total 

cubic 

yards in 

contract 

(in place). 



44,444 

63,261 

139,774 
152, 271 
101, 819 
179,609 
79,963 
199,441 



89,244 
88,894 



Average cubic 
yards per day. 



i 



18.7 
2L9 

17 
17 
19 
16 
9.6 
24 



21 
16 



I 



11 

> • • • 

9.6 



14 



28.9 
36.3 

83 
27 

34 
31 
80 
86 



36 
80 



Hame of levee. 



'Vauelnae 

Sonnyaide 

Mathews Bend : 

First section 

Second second . . . . 

Third section 

Fourth section 

Grand Lake 

Grand Lake to Ster- 
ling, upper section. 

Upper seetion 

X«ower section . . . . 



Contractor. 



James Kennedy . . . 
do 



Sobt. Johnson 
Bentley & Co. 
Tim Sullivan . 
Robtw Johnson 
Tim Sullivan . 
.....do 



P. F. Lamb.... 
I«.C. Dulaney. 



Average 
cubic 

yards per 
day. 



Scrapers. 






46.2 
49.2 

61 
41 
60 
46 
80 
49 



50 
45 



b0 



30 
30 
30 
86 
34 



80 
30 



Aversge haul in 

reel. 



el 



$ 



200 
100 



150 



Scrapers. 






150 
140 

325 
800 
200 
250 
300 
150 



160 
200 



I 



50 
50 
50 
40 
100 



30 
50 



Aver- 
age 
height 

levee. 



1 



10.1 
7.6 

16 
14 
13 
14 
12 
10 



10 

14 



Explosives. 



Dyna- 
mite. 



X6t. 



60 

6,313 
4,900 
2,732 
6,280 
400 
600 



210 
471 



Pow- 
der. 



LbM. 



800 

9,273 
5,900 
2,000 
6,700 
400 
2,000 



eoo 

3. 214 I 



•3 



I 



24 

60 

457 
817 
839 
1,479 
326 
296 



85 
463 



Gbnkbal R MfABgR .— The average cost per pound for explosives was: Powder, 11 cents; dynamite^ 
14 cents. 
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Tabulated labor staiementj Upper Teneae dUirict, Chicot Conniiff Ark, — Continned. 
The average cost per stump hole, inoluding cost of explosive and pay of labor and teams, was: 



Mathews Bend Levee : 

First section 

Second section 

Third section 

Fourth section 

Grand Lake enlargement 

Grand Lake to Sterling, upper section 
Sterling : 
• Upper section 

Lower section 

Sunuyside extension 



Per stump 


Per cubic 


hole. 


yard. 




CenU. 


$7.65 


12.9 


5.09 


16.8 


3.56 


12 


2.45 


19.3 


.83 


5.5 


1.60 


9.7 


3.53 


16.2 


1.60 


n.4 


8.20 


16.6 



Lint of civilian engineers employed on work of river and harbor improvement in charge of 
Capi. C. McD, townsendf Corpe of Engineere^ from May SI, 1894, to May SI, 1895, incln- 
sive, under the acts approved march 3, 1893, August 18, 1894, and March 2, 1895, 





Time 


Compen- 




■ 


Name and residence. 


em* 
ployed, 
months. 


sation per 
month. 


Where employed. 


Work on which employed. 


Arthur Hider, Greenville, 


12 


$250.00 


Greenville, Miss . . 


Care and repairs to plant ; con« 
struction work at Lake Provi- 


Miss. 
















dence, La., Greenville, Miaa.,aBd 










Ashbrook Neck. 


E. C. Tbllinger, Greenville, 
Miss.* 


12 


175.00 


do 


Construction and repair of levees 
in Mississifipi south of Green- 
















ville and in Arkansas sonth of 










Greenville to Louisiana line. 


H. St. L. Copp^, Green- 


12 


175.00 


Arkansas City, 


Construction and repair of levels 


ville, Miss. 






Ark., and Green- 
ville, Miss. 


• in Arkansas north of Greenville, 
Miss. 


John J. Hoopes, Red Fork, 


12 


150.00 


Rod Fork. Ark.... 


Construction and repair of levees 


Ark. 








on Arkansas River. 


J. D. Van Meter, Greenville, 


12 


150.00 


Rosedale, Miss.. 


Construction and repair of leeves 


Miss. 






and Greenville, 
Miss. 


in Mississippi north of Green- 
ville. 


W. S. Brown, Lake Provi- 


12 


150.00 


Lake Providence, 


Construction and repair of levees 


dence, La. 






La. 


in Louisiana, third district. 



Approximate value of plant belonging to the United States and used in the third district 
improving Alississippi River, May 1, 1894, to April SO, 1895. 



Class of property. 



Steamer Emma Etherldge 

Steamer Osceola 

Steamer Vidalia 

Steamer Vedette 

Steamer Meter 

Tng Parker 

Mat boats Nos. 26 and 27 . 

Mat boats (old) 

Headquarters boat 

Sjuarter boats and outfit. . 
tore boat 

Hydraulic graders 

Hydraulic gradeni (small) 

Barges, model 

Barges, square 

Barges, square (old) 





Approxi 


Pieces. 


mate 




value. 


1 


♦7,200 


1 


6,300 


1 


5,400 


1 


3,600 


1 


2.700 


1 


4,500 


2 


9,000 


3 


1.000 


1 


1,500 


13 


25,640 


1 


225 


2 


16.000 


1 


900 


9 


12.150 


11 


30,800 


46 


69.000 



Class of property, 



Floating dock 

Pontoon dock 

Pile drivers and machinery. 

Skiffs 

Yawls 

Dredge lioat Menge 

Dump scow No. 2 

Stern dock 

Calking fiats 

Tools and appliances 

Office furniture, safe, eto... 

Surveying instruments 

Machine shop and outfit. . . . 
Carpenter shop and outfit. . 



Total. 



Pieces. 



1 
2 
5 
21 
3 
1 
1 
1 
3 



1 
1 



Approxi- 
mate 
value. 



$14,580 

500 

3,717 

105 



135 



5,000 

1,900 

22S 

100 

800 

250 

2,000 

2,000 

3.600 



230,608 



r 
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AUtraet of proposaU for levee work in Upper Teneaa levee district for the fhcal year end- 
ing June SO, 1896f reeeived and opened by CapU C, McD. Townsend, Corps of Engineers, 
Nwember 16, 1894. 



Ko. 



1 

2 

3 
i 

e 

7 
8 
9 
10 
II 
12 
II 
H 
15 
16 
17 
1% 
19 
20 
21 



Name of bidder. 



A. A. Arnold Sl Co 

T. 8. Aderholdt 

John Scott Sl Sons 

M.MoTighe 

BenTaUey 

Timothy Sullivan 

HcGaire &. O'Donnell.. 

I.e. Diilaney 

McLauKlilin Itros 

J.C.Hodge 

P.F.Lamb 

Lfeopold Aacbaffenbarff 

BtttO'Brien 

W.A.Shippey 

AP. Martin 



J. C. Mclntyre it Co. 

Chaa. Dameron 

TheWhitebiUCo.... 

C.A. Winter 

Robert Johnson 



At mounds on 
Cypress Creek. 



Station 
0-51. 



(knU. 
12ft 
12.24 
12 

13.27 
12.90 
14.90 
13 

11.86 
12.99 
18 

14.35 
18 

14.95 
13 



11.90 

14 

12.74 

12.89 

13.74 



Station 
51-98. 



Centa. 
12| 
12.49 
12.43 
13.74 
12 

15.99 
12.44 
12.84 
12.99 
18 

13.95 
16 

15.95 
11.90 
15 

12.37 
13.50 
11.73 
13.83 
12.99 



Abstract of proposals for construction and enlargement of levees in Upper Tensas levee 
district, in Arkansas, for the fiscal years ending June SO, 1895, and June SO, 1896, 
reeeived and opened by Capt, C. McD. Townsend, Corps of Engineers, September 25, 1894. 



No. 



1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1» 
20 
21 
22 
23 



Name of bidder. 



Ij^epold Aacbaffenbnrg. 

Jaroea H . HcTigbe 

Arnold, DeGaris Sc Co.. 

Robert Jobuaon 

JL. C. Dulaney 

The WhitebiU Co 

John A. Cannon 

C. A. Winter 

W. L, Withers & Co . . . 

T.Mike 

Cbarlee O'Donnel 

A. P. Martin 

John Scott &, Sons 

James Austin 

Jamea Kennedy 

Starling Sc Smith Co 

P. F.I.amb 

John G. Session.^ 

Ben Talley 

Manninffjfe Gibson 

CbarJeall' Dameron . . . 

Terrell Sc Watkins 

Tim Sullivan 



On Cypress 
Creek. 



Station 
222-274. 



Cents. 
15.74 
25 

13.89 
14.95 
14.25 
14.74 



134 

13 

12.93 



Station 
275-322. 



Centa. 
17.98 
25 
21ft 
18i 
14.70 
15.75 
15 



14 
13 
13.93 



16 
16.97 



16.70 

18 

25 



17.23 

18 

25 



17.24 
I7i 



Lucca 
Loop. 
Station 
420-468. 



Cents. 



1^ 
21 

14. 21 . 

13 ^ 

14 

18 



18 

^£* 
22 



18* 
15.97 



171 i 16| 



Vau- 
clnse. 
Station 



Cents. 



13.74 

11.74 
13 
12 
14.24 



13 
'9.60 



n.93 



9 

15 

11.73 

12| 

11.74 

14 



114 



Below 
Sunny- 
side,' 
Station 
685-791. 



Cents. 



10.24 

111 
10.24 

8.79 

13 

9.74 

J?l 

8.80 
9.90 



Grand 
Lake. 



Cents. 



21| 

13.24 

14.74 

14.49 



9.70 
9.94 
8.15 



12.24 
10.73 
124 
9.70 

9ft 



10.99 



22 



17 



15 
16 



11.08 



Gorman Kidge. 



Upper 
section. 



Lower 
section. 



Cents. 
11.73 
16.98 
14| 
10.49 

9.24 
15 

9.74 



11.85 



9.70 



Cents. 
23.23 
19.98 
]9| 
19.24 
14.93 
17 
16.74 



9.98 
12i 
11.94 
11 



8.99 



22 



15.45 



174 

14 

28 



17* 

io.'w 
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AbBtraei of propomtla far levee work in Middle Teneaa levee dietriet for the fietal tfear 
ending June SOy 1896^ received and opened by Capt. C. McD. Towneend^ Corpe of Enfi- 
neerSf November 16, 1894. 



Ko. 



2 

3 

4 

5 

6 

8 

9 

11 

12 

14 

18 

19 



Name of bidder. 



A. A. Arnold St. Co 

John Scott & Sons 

M.McTighe 

BItringbam Constmction C<». 

Ben Tallev 

McGolre & O'Donnell 

L. C. Dtilaney .' 

J. C. fiodffe 

John Burke 

Leopold AaohaiTenbnrg 

J. C. Mclntyre &.Co 

Chaa. Dameron 



Oposanm 
Point, Sta- 
tion 756-851. 



Cents.. 
15.49 
15.45 
18 



11.24 
12.97 
11 
14.74 



21 
I2i 



Lake Provl 

dence, 

Station 

1459-1487, 

1496-1501, 

1519-1576. 



CenU. 
12| 
15 
20 

12.75 
12 

11.47 
13i 
12.7? 
16.95 



17 
11 



Otter Bayou 

to Point 

Lookout, 

Station 

1840-1986. 



CenU. 
16 

12.24 
18 



10.90 
13.49 
15 
14.99 



13.97 
20 

111 



Wilton to 

Salem, 

Station 

2287-2528. 



CenU. 

11.73 

20 

12.73 

*9 

12.47 

16 

12.99 



13.74 

17* 
*9 



* Tie bids; awarded to Ben Talley by mutual agreeiuent between the two bidders. 

Financial statement. 



LAKK PKOVIDKNCE REACH. 

Balance May 31, 1894 $6,554.09 

Allotted dnrinff current fiscal year 304, 400. 00 

Received firom sales, overpayments, and refundments ...^ 4. 76 

310, 958. 85 

Expended to June 30, 1895 - 127,428.34 

Balance June 30, 1895 183,530.51 



In Treasury 164,400.00 

In hand 19,130.51 



183, 530. 51 
Less amount covered by existing contracts and liabilities 13, 530. 51 

Available balance June 30, 1895 170,000.00 



Expenditures apportioned : 

Labor on construction 41,487.07 

Material for coustrnotion 42, 751.51 

Subsistence 12,190.65 

Cost of plant, repairs, outfits, and supplies 8, 777. 86 

Care of public property 2,741.91 

Towage and steamer expenses 12, 360. 02 

Administration and office expenses 6,407.28 

Medicine and medical attendance 712. 04 



Total 127.428.34 

Amount that can be profitably expended during fiscal y^ear ending June 
30,1897 300,000.00 



VICKSnURG, MISS. 



Balance May 31. 1894 

Balance June 30, 1895 

In band 

Amount covered by existing contracts and liabilities. 



$108.07 
108.07 
108.07 
108.07 



LAKE BOLIVAR FRONT. 



Balance May 31, 1894 

Balance June 30, 1895 

In hand 

Amount covered by existing contracts and liabilities, 



$104.38 
104.38 
104.*38 
104.38 
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A8HBROOK NECK. 

ng correD t fiscal year ....... ^ $85, 000. 00 

Jaiie33, 1886 - 49,100.72 

e June 30, 1895-^ -. 36,890.28 

.... 26.000.00 

10,880.28 



•^^ 



35,890.28 

covered by existing contracto and liabilities 1, 660. 38 

ble balance June 30, 1895 34,229.90 

9 apportioned : 

construe ti on 10, 765. 16 

for constraction : 23,041.39 

dant, repairs, ontfit, and supplies 289.81 

mblic property 451.50 

wd steamer expenses 7,768.28 

oration and office expenses 2, 814. 00 

and medical attendance 341.67 

3,637.91 

49,109.72 

PLANT. 

31,1894 $30,359.05 

ng current fiscal year 125, 000. 00 

155,359.05 

no 30, 1895 100,472.38 

e June 30, 1895 54,886.67 

66, 000. 00 

overdrawn 11,113.33 

54,886.67 

B0 4,886.67 

l>le balance June 30, 1895 50,000.00 

I apportioned : 

repairs 32,574.60 

for repairs 12,069.70 

»lant} outfit, and supplies 24, 867. 88 

ilant 11,741.75 

iration and office expenses 4, 846. 99 

ice 14,371.46 

100,472.38 

can be profitably expended during fiscal year ending June 
100,000.00 

SURVEYS, GAUGES, AND OBSERVATIONS. 

31,1894 $5,290.83 

ng current fiscal year 18,000.00 

23, 290. 83 

June 30, 1895 7,246.35 

e June 30, 1895 16,044.48 

16, 000. 00 

44.48 

16, 044. 48 

Bs 1,200.00 

ble balance June 30, 1895 14,844.48 



i 
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Expenditures apportioned : 

Surveys , <. $5,29^. ^ 

Steamer expenses 1,123^ « ^ 

Outfit, material, and stationery 37^^. ^ 

Subsistence 44*^ • 63 




Total 7,24^. 35 

Amount that can be profitably expended during fiscal year ending June 
30,1897 12,00C:>_ 00 

LOWER YAZOO LBVEE DISTBIGT. 

Balance May 31, 1894 $12,784.77 

Allotted during current fiscal year 300,000.00 

$312 7ft -^ _ 77 

Expended to June 30, 1895 106,474.08 

Ltoss by transfer during current fiscal year 3, 000. 00 

169,47-^ — 08 

Balance June 30, 1896 143,31^Z>— 69 

In Treasury 147, 00^::^- 00 

Less amount overdrawn 3,68^^^— 31 

143,31«:»— 69 
Less amount covered by existing contracts and liabilities 113, 3MZ^ ^ ^ 

Available balance June 30, 1895 30,00«I^— 00 

Expenditures apportioned : 

Levee construction and repairs .* 150,54^^^ — ^ 

Engineering and office expenses 15,92^^^ — ^^ 

166, 47 
Amount that can be profitably expended during fiscal year ending June 
30, 1897 400, 

UPPER TENSAS LEVEE DISTRICT. 

Balance May 31, 1894 $13,177.32 

Allotted during current fiscal year 600, 000. 00 

Received Arom sales, overpayments, and refundments 8. 16 .o 

$613, 18^^==^ ^ 

Expended to June 30, 1895 315, 17L48 

Lose by transfer during current fiscal year 6, 000. 00 

321,171 

Balance June 30, 1895 292,01 

In Treasury 294, 

Less amount overdrawn 1, 

292,01 
Less amount covered by existing contracts and liabilities 222, 

Available balance June 30, 1895 70, 

Expenditures apportioned : 

Levee construction and repairs 289, 

Engineering and office expenses 26, 

315, 17:* - 
Amount that can be profitably expended during fiscal year ending June 
30,1897 200,000^ 

MIDDLE TENSAS LEVEE DISTRICT. 

Balance May 31, 1894 $1,168.41 

Allotted during current fiscal year .• 200,000.00 

Gained by transfer during current fiscal year 105, 000. 00 

$306, 168. 4:1 
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Bxpended to June 30, 1895 $102,869.22 

Utt by tranafer during current fiscal year 2, 000. 00 

$104, 809. 22 

201, 299. 19 

InTreMury 178,000.00 

/fihand 23,299.19 

201, 299. 19 
^^oes amount covered by eziating contracts and liabilities 151, 299. 19 

Availablebalance June 30, 1895 50,000.00 

-S^pendttures apportioned: 

L«e?ee construction and repairs 95,568.40 

Slngineering and office expenses ^ 7,315.82 

102, 869. 22 
A^XKBonnt that can be profitably expended during fiscal year ending June 

>, 1897 200,000.00 



IMPROVING HARBOR AT VICK8BURG, MISS. 

*«^lAiiceMay31,1894 $11,063.74 

^^I>onded to June 30, 1895 -. 4,255.61 

Balance June 30, 1895 6,798.13 

liand 6, 798. 13 

ilable balance June 30, 1895 6,798.13 

nditures apportioned : 

Oostof plant, repairs, and outfit 1,341.35 

Oare of plant 434.49 

T^owage and steamer expenses 365. 92 

Administration and office expenses 1,962.45 

Subsistence 151.40 

Total 4,255.61 

^ount that can be profitably expended during fiscal yeai ending June 

30, 1897,at Delta Point 150,000.00 

IMPROVING HARBOR AT GREENVILLE, MISS. 

Balaace May 31, 1894 $2,249.66 

Allotted during current fiscal year 80,000.00 

82, 249. 66 

Expended to June 30, 1895 79,814.74 

Balance June 30, 1895 2,434.92 

In Treasury 5,000.00 

Less amount overdrawn 3, 565. 08 

2, 434. 92 

LfCss amount covered by existing contracts and liabilities 2, 434. 92 

Expenditures apportioned : 

Labor on construction 19, 446. 71 

Material for construction 39,824.96 

Cost of plant, repairs, outfit, and supplies 4,365.84 

Care of public property 855.33 

Towage and steamer expenses 5, 653. 41 

Jifedicme and medical attendance 312. 22 

Subsistence 6,755.02 

Administration and office expenses 2, 601. 25 

ToUl 79,814.74 

Amonnt that can be profitably expended during fiscal year ending June 

30,1897 150,000.00 

BNG 95 242 



i 
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STONE. 

Balance May 31, 1894 $1 

Allotted daring current fiscal year ( 

11 
Expended to June 30, 1895 ^ 

Balance J nne 30, 1895 r 

In Treasury ' 

In hand 



Less amount covered by existing contracts and liabilities. 

Expenditures apportioned : 

Stone 

Towin^jT and steamer expenses 

Cost of plant, repairs, outfit, and supplies 

Care of public property 

Administration and office expenses , 

Subsistence 

Total 



Appendix 7. 

RRPOBT OF CAPT. GEO. M'C. DERBY, CORPS OP ENGINEERS, UPON OPERATION 

fourth district. 

United States Engineer Offk 
New Orleans, La., May 2( 

Sir: I have tbe honor to submit the following report upon the work of t] 
district, Mississippi River improvement, for the period from June 1, 1894, 1 
1894: 

Until October 31, 1894, the district was in charge of Capt. John Millis 
that date until November 23, 1894, it was in temporary charge of Maj. , 
Quinn, Corps of Engineers. 

Pursuant to the requirements of Special Orders, No. 255^ Adjutant-Genera 
dated Washington, October 30, 1894, I relieved Major Qumn of this work !> 
23, 1894. 

The district ext-ends from Warrenton, 1{ miles below Vicksburg, to the 
the Passes, about 13 miles from the Gulf of Mexico, and comprises 484 mil 
river. 

The works include improvements of the harbor of Natchez and Vidalia, M 
and Louisiana; channel improvemeots at the junction of the Mississippi, 
Atchafalaya rivers; improvement of the harbor of New Orleans^ and tne 
tion, repair, and maintenaoce of a portion of the levee system of the distri 

HARBOR OF NATCHEZ AND VIDALIA. 

The rapid caving of the bank in Giles Bend, above Natchez, has narr< 
adjacent neck so that there is danger that the river may break through in hi 
and form a permanent cut-off. Should such cut-offtake place, it is apprehei 
the river may change its course below by rapid erosion on the west banl 
panied by accretion on the east bank. This would result in the destruc 

Sortion or all of the town of Vidalia, injury to the water front and lai 
atchez, and increased caving of the banks, with consequent destruction 
sive parts of the levee system. 

The object of the contemplated works is to delay, and if possible pre 
formation of the threatened cut-ofF. The project for this work contemp 
construction of a levee on or near the axis of Cowpen Neck to prevent tl 
water across the neck during high stages of the river, and the construction 
linear feet of bank revetment in Giles Bend; estimated cost, $541,300. 

By the river and harbor act of July 13, 1892, an appropriation of $80,000 ' 
for this work, of which $77,721.19 remained available June 1, 1894, and X 
August 17, 1894, appropriated an additional $80,000. 

Legal proceedings for the condemnation of the land necessary for the con 
of the levee on Cowpen Neck, which were in progress at date of last rep 
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TKipleied September 15, 1894, and title secnred to the United States at a cost of 
, 500. Contracts for the construction of the levee were made October 5, 1894, except- 
g^ the brash revetment at the outer end and the short spur levee designed to arrest 
ion in the event of the main line being breached by the caving of the bank, 
last contract was completed February 26, 1895; the total cost of the 267,810 
i^bic yards of earthwork was $29,275.47. 

IHie brush revetment at the outer end was constructed by hired labor at a cost of 
.508.38, making the total cost of the levee, 19,500 feet long, including cost of site, 
,283.85. As the soil is very sandy the levee has been much damaged by rain 
h ; repairs have already been mndo to it to the amount of $1,175.35. 
I^he spur levee was not constructed at the same time as the main line because it 
lid not seem to be immediately required, and there were indications that changes 
cm 't;he rate of caving of the bauk might make it advisable to construct this spur levee 
'ti some point other than the one originally selected. 
1*he proposed drainage syphons have not yet been placed. 
.A. map snowing the levee as constracted is transmitted herewith. 
IS'o work has as yet been done on the proposed bank revetment in Giles Bend. A 
r^'ey is now in progress to determine the proper location of this revetment and 
:a tracts have been made for the construction of ten decked barges and the delivery 
:12,000 tons of rock, preparatory to beginning work. The price of the barges is 
Ije $30,940 delivered at Natchez, Miss., and the rock is to be delivered on shore at 
nme convenient point in Giles Bend for $1.64 per ton of 2,000 pounds. 
I*^or further details of the work accomplished dnring the year reference is made to 

report of Mr. H. S. Douglas, assistant engineer, herewith. 
IT'he caving in Giles Bend and Marengo Bend still continues at a rapid rate, as 
Isown on the accompanying chart. If it is allowed to continue, the cut-off will not 
do all the damage to Natchez and Vidalia which was originally anticipated, but 
new levee on Cowpen Neck will be destroyed and the amount which it has cost, 
»459.20y will be wasted. If it is intended to prevent this cut-off, prompt and 
getic measures are necessary. 
I^he amount which can be profitably expended on this work during the fiscal year 
ing June 30, 1897, is $385,000. 

IMPROVING HARBORS AT NATCHKZ AND VIDALIA, iMISS. AND LA. 

amount expended from June 1, 1894, to June 30, 1895 (thirteen months), is 
> 772. 18, distributed as follows: 



ice expenses (main office) $2, 349. 86 

ler acfministrative expenses 3,042.40 

^oxi.gtruction (contract work) 29, 500. 12 

Gonstmction (hired labor) : 

Wages $1,834.88 

1 Subsistence 1,383.65 

** Material 193.26 

3,411.79 

imers 1,914.28 

-^eys 1,244.78 

5«I>air8 to plant 16.85 

S«*»^« of plant 502.19 

2«*^ plant 289.91 

^^•cellaneous 3,500.00 

Total 45,772.18 

Money statement. 

*^*^xie 1, 1894, balance unexpended $71,721.19 

''^^■^CQnt appropriated by act of August 17, 1894 80, 000. 00 

157 721. 19 
'^^"ionnt expended ftom June 1, 1894, to June 30, 1895 45*, 772! 18 



Jul 



jrl, 1895, balance unexpended 111,949.01 

^ 1, 1895, amount covered by uncompleted contracts 46, 600. 92 



"^^^^yl, 1895, balance available 65,348.09 

{-^mount (estimated) required for completion of existing project 385, 000. 00 
A^mount that can be profitably expended in fiscal vear ending June 30, 1897 385, 000. 00 
Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 
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JUNCTION OP THK MISSISSIPPI, RED, AND ATCHAFALAYA RIVERS, LOUISIANA. 

A detailed description of the difficalties in this vicinity, which the improvements 
are designed to rectify, will be found in the annual report of 1892. In general terms 
these difficulties consist in the filling up of Old River, which is the only navigable 
entrance from the Mississippi to the Red and Atchafalaya rivers and their tributa- 
ries, so that low- water navigation is impeded and at times entirely obstructed. 

This filling up is attributable in part to the deposit of sediment during high water 
caused by irregular variations in the strength and direction of the current in Old 
River and in part to the caving in, or sliding down, of the soft banks adjacent to the 
channel. 

The complete system of works contemplated wfth a view to correcting these diffi- 
culties comprises the following objects: 

To check the enlargement of the Atchafalaya and limit its outlet capacity by a 
system of low relief dams or sills located near the head of this outlet river. 

To separate the Red from the Atchiifalaya during low water and up to a 10-foot 
stage by means of a low dam at the west end of TurnbuU Island, which for all stages 
below the crest of the dam would deflect the Red around the upper side of TumbuU 
Island through upper Old River. 

To complete the separation by cutting a canal across Carrs Point and obstructing 
the lower end of upper Old River, thus making the Red a tributary and the Atcha- 
falaya an outlet, separated from each oth^r at low stages, while the conditions at 
high stages are not to be materially modified. 

The pliin also contemplates maintaining low-water navigation through lower Old 
River, if practicable, by dredging or otherwise, pending the completion of the above 
system of works. 

The entire Red aud Atchafalaya system, whoso only outlet is now through the'chan- 
uels which these works are designed to improve and maintain, comprises a total length 
of about 4,300 miles of navigable river in those stages in which there are at present 
no difficulties in lower Old River. In low water when such difficulties are experi- 
enced the navigable portion of the Red aud Atchafalaya system is about 345 miles for 
a 3-foot draft and 132 miles for a 5-foot draft. 

At the date of the last annual report the following works had been done: 

Two sill dams near the head of the Atchafalaya, with the shore protection, con- 
necting levees, and wing levees, had been completed. The sill or foot mattresses aud 
shore protection work of the Red River Dam had been finished and the dam con- 
structed to a height of 3 feet above the zero of Barbre's gauge, excepting a length of 
450 feet for the accommodation of low-water navigation, which was 5 feet below the 
zero of Barbre's gauge. A new dredge boat had been built under contract and had 
been tested and accepted. 

The operations duriugthe current year have consisted in dredging lower Old River, 
making repairs to Red River Dam and the sills in the Atchafalaya, making extended 
survey of the mouth of Red River and vicinity, and clearing out stumps and trees in 
Bayou des Glaises. 

The new pumping dredge Bam was put to ^ork on June 5, 1894, and the backet 
dredge Pah- Uie on July 28, 1894, and they continued dredging until January 4, 1895 
It is roughly estimated that the former dredged 265,000 cubic yards, at *a cost of 
4.76 cents per cubic yard, and the latter 50,000 cubic yards, at 6.85 cents per cubic 
yard. The material dredged was deposited in the stream alongside the cut made 
by the dredges. 

The lowest reading of the gauge at Barbres Landing was 1.61 feet below zero on 
November 12, 1894, the lowest on record. The least channel depth in Old River 
reported was 4^ feet. This was sufficient for the light-draft boats which were able 
to navigate the rivers having their outlets through lower Old River, and navigation 
through lower Old River was, therefore, maintained during the low-wat-er season 
without interruption. This result cost $19,304.29. 

The repairs made to the dam and sills were not extensive, costiug $450.87 and 
$111.50, respectively. 

The survey made during the year covers the same area as those made in 1884 and 
1887 at the junction of the Atchafalaya and Red rivers and in upper and lower Old 
River. The field work of the survey cost $7,360.25 ; the maps have not yet been 
completed. 

The river and harbor act of August 17, 1894, provided that $2,500 of the $70,000 
appropriated for the Red and Atchafalaya rivers, might be expended in improving 
Bayou des Glaises, Louisiana. A report upou this stream will be found in the Annusd 
Report of the Chief of Engineers for 1880, page 1176. The funds have been expended 
in cutting overhanging trees and blasting out the stumps in the bed of the bayou ; 
a balance of $392.90 still remains available. Operations were confined to the lower 
39.25 miles of the stream. 

For further details of the work accomplished during the year reference is made to 
the report of Mr. A. F. WooUey, jr., assistant engineer, herewith. 
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IMPROVING ATCHAFALAYA AND RED RIVERS, LOUISIANA. 

The amonnt expended from Jane 1, 1894, to June 30, 1895 (thirteen months), is 
142,292.67, distributed as follows: 

Office expenses (main office) $1, 197. 35 

Other administrative expenses 237. 73 

Maintaining navigable channel through lower Old Kiver 19, 706. 49 

Improving Bayou des Glaises 2, 107. 10 

Repair to sill dams '. 111. 50 

Repair to Red River dam 450. 87 

Repair and maintenance of telephone line 345. 76 

Surveys 8,128.79 

gteamers 727.38 

Repairs to plant 6,270.04 

Care of plant 1,743.03 

New plant 766.63 

Total 42,292.67 

Money statement. 

Jnne 1,1894, balance unexpended $43,298.79 

Amount appropriated by act of August 17, 1894 70,000.00 

Balance available 113,298.79 

Afflonnt expended from Jnne 1, 1894, to June 30, 1895 42,292.67 

Ik 

Jnly 1,1895, balance unexpended 71,006.12 

! Amonnt that can be profitably expended in fiscal year ending June 30, 1897 300, 000. 00 
Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 



NEW ORLEANS HARBOR. 

The general object of the works of improvement in New Orleans Harbor is to 

check, and, if possible, to prevent the caving of the banks of the river within the 

limits of the harbor. 
Under the approved project the work to accomplish these objects consists in the 

construction of submerged inclined spur dikes, with continuous revetments between 

these dikes when found necessary. 
Spar dikes without intermediate revetment have been successful iu some of the 

straight reaches and on concave banks of large radius, but in the abrupt bends the 
dikes alone are only locally effective. 

At the date of the last annual report the following work had been completed in 
|(eneral accordance with the project as above outlined. A continuous mattress 400 
feet in length had been placed just above the caving bank in the Carrollton Rend. 
Five spur dikes, with continuous revetment covering the three upper intervals and 
somewhat more than one-third of the lower one, had been built in the Carrollton 
Bendy two spur dikes in the Greenville Bend, six in the Gouldsboro Bend, and eight 
in the third district reach. 

All of the above work remains in place and has proved successful, with the follow- 
ing exceptions: In the third district reach no further caving has taken place at the 
heads of the dikes, but caving has continued, more or less serious in extent, in the 
intervals between the dikes, and there has been no noticeable accretion. In the 
Gonldsbnro Bend a small cave occnrred between Dikes 3 and 4, but otherwise the 
bank line remained unchanged. Destructive caving has also taken place along the 
waterfront between Carrollton and Exposition Wharf, at Eighth street, at the Sora- 
parn Market, in the bend at and below the French Market, and at Algiers Point. 
No protection work has been done at these localities by the United States, but the 
city of New Orleans has constructed pile work and wooden bulkheads with a view 
to arresting the caving near the French Market, at Algiers Point, and in the intervals 
betw<«en the third district spar dikes. This work has been partially successful, 
except in the third district reach. 

At the date of the last anaaal report there were no funds available for this work, 
not even for the care of the extensive and costly plant on hand. In this connection 
it is to be observed that floating plant, consisting of wooden barges and steamboats, 
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deteriorates ver^ rapidly in this climate ; and this action goes on jnst as rapidly 
when the plant is idle as when it is at work. There are other heavy expenses, for 
watchmen and superintendence, that can not be avoided when the plant is idle; so 
that the cost of the work done in New Orleans Harbor, is greatly increased by the 
irregularity and inadequacy of the appropriations. 

The act of August 17, 1^, appropriated $110,000 for this improvement, a large 
proportion of which, amounting to $14,977.28, had to be exj^ended in making repairs 
to plant. 

Mattress work was begun in the third district late in the season and was suspended 
March 12, 1895, in anticipation of high water in the river; 744,000 square feet of 
mattress 2^ feet thick was constructed and sunk at a field cost of 8.14 cents per 
square foot. 

In compliance with resolutions of the Mississippi River Commission, dated August 
29 and November 20, 1894, a continuous mattress revetment was placed from Spar No. 
1 to Spur No. 2, a distance of 1,020 feet; the foundation mattresses were laid for new 
spurs to be numbered 2|, 3^, 4, and 4^ : and a mattress 200 feet wide has been placed 
below Spurs No. 2, 3, Si, 4, and 4^ adioining the foundation mattress at its shore end. 

The location of the new work is shown on the accompanying map. 

The balance remaining on hand is not sufficient to complete the spurs which have 
already been begun ; to secure economy in the management of this work regular 
appropriations of not less than $200,000 per annum are necessary. 

For details of construction reference is made to the accompanying report of Assist- 
ant Engineer William Garvin. ^ 

The amount expended from June 1, 1894, to June 30, 1895 (thirteen months), is 
$93,873.09, distributed as follows: 

Office expenses (main office) $911. 37 

Other administrative expenses ' 3,020.38 

Labor on construction 17, 672. 11 

Subsistence 7,548.82 

Material for construction 32,646.08 

Steamers 6,496.75 

Surveys 484.55 

Repairs to plant 15,381.36 

Care of plant 7,780.54 

New plant 1,925.63 

Miscellaneous ^ 5.50 

Total 93,873.09 

Money statement 

Amount appropriated by act of August 17, 1894 $110, 000. 00 

Amount disallowed by Chief of Engineers (overpayment) 6. 33 

Amount disallowed by Chief of Engineers (overpayment) 1. 67 

Amount received from sale of engineer property 38. 63 

Total 110,046.63 

Amount expended from June 1, 1894, to June 30, 1895 $93, 873. 09 

Amount deposited to the credit of the United States Treasurer. 38. 63 

93,911.72 

July 1, 1895, balance available 16,134.91 

{Amount that can be profitably exjiended during fiscal year ending June 
30,1897 300,000.00 
Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 



LKVKES. 



For works connected with lovee construction and maintenance the district is sub- 
divided into seven levee districts, as follows: 



The Lower Tensas levee district, right bank, which extends from the npper limit;^^ 
of the fourth district, opposite Warreuton, to the mouth of Red River, ana compri&j^^^ 
157^ miles of the Mississippi River. In this district the levee system is continuo 
firom the upper end down to a point 5 miles below Fairview Landing, a length 
130.5 miles of the river, leaving about 26 miles of the river on this bank unproteota 
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Atcbafalaya levee district: 

Original allotment $152,000.00 

Tmaferred to Pontchartrain district 4,633.04 

Balance 147,366.96 

Ltfonrehe levee district : 

Allotment 90,000.00 

Pontchartrain levee district: 

Original allotment 150,000.00 

Tnuuferred from Atcbafalaya district 4, 633. 04 

Total 154,633.04 

fiantaria levee district : 

Allotment 60,000.00 

Lake Borgne levee district : 

Allotment 50,000.00 

The details of the work accomplished under the above allotments are given in the 
foDowing tables : 

Fourth district lereeSy 1894-95. 
LOWER TENSAS LEVEE DISTRICT. 



Name of levee. 



Below 
Cairo. 



MiU9. 

5»ri Times- Wilaon 631 

|»ntTime8 «32 

*<^»npe, upper section 857 

K«*mpe, lowersection j ,669 

£f«rP«rk I 721 

forest Home i 722 

'^>«hPondGap 723 

-4»Wey ; I 723 



Kaxne of levee. 



Bank. 



R. 
R. 
R. 
R. 
R. 
R. 
R, 
R. 



Contractor. 



James R. Harlowe. 
Garbish &0'Neil.. 
W. J. Bentley & Co 

A. P. Martin 

Albert H. Gillespie 
John Scott Sl Sons. 
James R. Marlowe. 
Albert H. Gillespie 



Length 
of line. 



Feet. 
3.900 
3,983 
4,600 
15.000 
4.231 
6.420 
65 
9,216 



S*2 TSmes-Wilaon. 

f*;? Times 

K^^" upper section 
Ti^Jr^' lower section 



T ^« «4i. «r Grade of 



Feet. 
1,900 
3,983 
4,100 
12,000 
4,000 
5,000 
65 
0,200 



Feet. 



3.3 

3 

3.3 

3 

3 

2.2 

3 



Section. 



Crown. 



Feet. 



8 
8 
8 
8 
8 
8 
8 



River 
slope. 



Feet. 
7tol 
3 1 



3 
3 
3 
8 
3 
8 



Land slope. 



Feet. 

2| and 4 and 6 to 1. 

Do. 

Do. 
2itol. 
2{ and 4 to 1. 
2{tol. 

Do. 



Name of levee. 



rS3 1lnM»- WilsoD . . 

SS?^me3 

]^^*?P«, apper section 

t\-^P«, lower section 

^I^Park 

KjjnHoroe 





Net mi. 




Least. 


Great- 


Aver- 




est. 


age. 


Feet. 


Feet. 


Feet. 


1.7 


6.8 


4 


5.8 


20 


14 


14.4 


24.4 


17 


5.6 


10.5 


13 


6.8 


10.1 


8.6 


8 


14.6 


10.4 


0.0 


14 


7 


4.5 


12.6 


6.4 



Embankment. 



Cubic 
yards. 



25,119.91 
25, 278. 84 
58, 413. 30 
49,383.47 
17. 958. 25 
93, 749. 12 

623 
37,701.46 



Price 

per cubic 

yard. 



Cents. 
17.7 
19.9 
82.2 
23 
12.4 
1L7 
17 
7.93 



Filled excavations. 



Cubic 
yards. 



2,609.07 

170.90 

1.805.49 

1,532.78 



518. 42 
"'76*94" 



Price 

per cubic 

yard. 



Cents. 
17.7 
19.9 
32.2 
23 



11.7 
'7.93 
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Name of levee and levee district. 



Lafonrche levee district, right 
iMUik— Con tinned. 

White Rose 

Providence 

Waterford 

Flagtown 

Speransa 

Ashton 

Lone Star 

Davis 

Goopersville 

Pontchartrain levee district, left 
bank: 

Shannon 

Shannon, Lower 

Hartinez 

Conrad 

Lopez 

Gay to Hollywood 

BenHur ' 

Bartville 

Woodstock 

Hermitage 

Towles 

Billings 

Plaquemine Point 

Grenada to Moan t Olive 

Jolisant 

Oakly to St. Gabriel 

Maryland 

Hard Times 

Rescue No. 1 

Soathwood, Upper 

Rescue No. 2 

Soathwood Bzt«nsion 

Do 

Ashland to Linwood 

Belle Helene 

Dicbarry 

Dicharry, Lower 

Bumside 

fioomas 

Irvine 

Union, Upper 

Union, Lower 

Union 

Tippecanoe 

Peytavin 

WhitehaU 

LUly 

College Point to St. Michael. . 

College Point 

Hester 

Tessier-Bourgeois 

Teesier 

St Elmo 

Pocbe 



Below 
Cairo. 


1 
Year. 


Miles. 




918 


1894 


932 


1894 


932 


1894 


936.5 


1894 


937 


1894 


940 


1894 


941.5 


1893 


943 


1893 


944 


1894 


837 


1891 


837 


1894 


842 


1891 


843 


1894 


844.5 


1893 


845 


1891 


845 


1894 


847 


1803 


847.5 


1891 


850 


1891 


851 


1898 


852.3 


1898 


853 


1894 


855.5 


1891 


858.8 


1893 


862 


1893 


872 


1894 


873 


1894 


874 


1894 


874.7 


1894 


875 


189) 


875.5 


1892 


875.5 


1891 


878 


1891 


870 


1894 


882 


1891 


883 


1898 


891 


1893 


891 


1894 


892.5 


1891 


893 


1893 


893 


1893 


893.5 


1891 


894 


1893 


894.5 


1893 


895 


1893 


900.5 


1891 


903.5 


1890 


905 


1894 


908.5 


1894 


909.5 


1892 


909.5 


1893 


910 


1894 


911 


1894 




Pontchartrain levee district, left 
bank— Continned. 

Hope 

Terre Haute to Hope 

TerreHaate 

Reserve 

Comland 

Prospect 

Destrahan 

Frellsen to Almedia 

Trndeau 

South port 

Barataria levee district, right 
bank: 

Magnolia 

Fort St. Leon, Midflle 

Magnolia 

Fort St. Leon, Upi)cr 

Belle Chasse 

Kearney 

Fort St. Leon. Lower 

Belle Chasse Crevasse 

St. Anne 

Belle Chasse to Concession. . . 

Concord 

Oak Point 

OakviUe 

Live Oak 

Dobard 

Happy Point 

Star 

Ironton 

Myrtle Grove 

Oaklan d 

Deer Range 

Lake Borgne levee district, left 
bank: 

Slaughter House 

Slaughter House Extension . . 

Roy 

Bonaano 

ChiJmette Cemetery 

Battle Ground 

Deboushel 

Pecan Grove 

Story, Upper 

Irving 

Story.Lower 

Repose 

Caernarvon 

Do 

Orange Grove 

Orange Grove, Upper 

Orange Grove, Lower 

English Turn 

St. Clair 

MonPlaisir 



MUeM. 

916.5 

919.5 

921 

022 

022 

936 

939 

042 

iM9 

955.5 



979 
080.6 
960.5 
981.5 
981.5 
082.5 
082.5 
083 
084 
085 
087 
988.5 
090 
991.5 
902.5 
904 
095.5 
099.7 
1,002.3 
1,003.2 
1.004 



068.5 

060.5 

009 

969 

060. 

OAO. 

070 

073 

074 

075 

075 

076 

078. 

079 

079. 

080 

980 

981 

982 

983 



5 

5 



Year. 



1803 
1801 
1894 
1804 
1801 
1894 
1801 
1891 
1804 
1892 



1804 
1804 
1803 
1898 
1804 
1804 
1883 
1803 
1894 
1803 
1803 
1883 
1894 
1883 
1884 
1893 
1804 
1894 
1804 
1894 
1894 



18»b 
1803 
1893 
1893 
1893 
1894 
1883 
1883 
1893 
1894 
1893 
1808 
1894 
1883 
1804 
1803 
1803 
1894 
1804 
1804 



The foregoing does not include work of minor repairs done to assist in protecting 
and maintaining the levees dnring high water. 

Under the authority of the act of Jnly 13, 1892, allotments have been made by the 
Commission as follows for the several levee districts under charge of this office: 

Allotmenta from appropriation far fiscal year 1894-95. 

Lower Tensas levee district : 

Original allotment $132,000.00 

Transferred to Middle Tensas district, third district 
Mississippi River, in accordance with letter of General 

Comstock $25,000.00 

Transferred to Middle Tensas district, third district 
Mississippi River, by resolution of the Commission, 

meeting of August 8, 1894 40,000.00 

65,000.00 

Balance 67,000.00 
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Atebafalava levee district: 

Original allotment $152,000.00 

Tnnsferred to Pontcbartrain district 4,633.04 

Balance 147,366.96 

Lafoarche levee district: 

Allotment 90,000.00 

Pontchartrain levee district : 

Original allotment 150,000.00 

Tranaferred from Atchafalaya district 4, 633. 04 

Total 154,633.04 

Bantaria levee district : 

Allotment 60,000.00 

Lake Borgne levee district : 

Allotment 50, 000. 00 

The details of the work accomplished under the above allotments are given in the 
following tables : 

Fourth dUtrici levees, 1894-95, 
LOWER TENSAS LEVEE DISTRICT. 



Xame of levee. 



Hart TimeB-Wnson . 

Hard Times 

Kempe, upper section 
KeiDpe, lower section 

Dt^rPark 

Forest Home 

Fish Pona Gap 

Ashley : 



Below 
Cairo. 


Bank. 


MUeM. 




831 


R. 


(02 


R. 


857 


R. 


.669 


R. 


721 


R. 


722 


R. 


723 


R, 


723 


R. 



Contractor. 



James R. Marlowe. 
Garbish &0'Neil.. 
W. J.Bentley &Co 

A.P.Martin 

Albert H. Gilleapie 
John Scott & Sons. 
James R. Marlowe. 
Albert H. Gillespie 



Leniprth 
of line. 



Fett. 
3.900 
3,983 
4,000 
15,000 
4.231 
6.420 
65 
9.216 



Kame of levee. 



Hard Times-Wilson 

Hard Times 

Kempe, apper section 

Kerape. lower section 

DwrPark 

Forest Home 

Fish Pond Gap 

Ashley 



Length of 

axis of river 

covered. 



Feet. 
1,900 
3,983 
4,100 
12,000 
4,000 
5,000 
65 
9,200 



Grade of 

levee above 

high water, 

1890. 



Feet. 



3.3 

3 

3.3 

3 

3 

2.2 

3 



Section. 



Crown. 



Feet. 



8 
8 
8 
8 
8 
8 
8 



River 
slope. 



Feet. 
7tol 
3 1 



3 
3 
3 
8 
3 
8 



1 
1 
1 
1 
1 
1 



Land slope. 



Feet. 

2| and 4 and 6 to 1. 

Do. 

Do. 
2itol. 
2{ and 4 to 1. 
2{tol. 

Do. 



Name of levee. 



Hazd Times- Wilson . . 

Hard Timea 

Kempe, upper section 
Kempe, lower section 

DeerPark 

74M««t fiome 

Fish Pond Gap 

Ashley 





Net fill. 




Least. 


Great- 
est. 


Aver- 
age. 


Feet. 


Feet. 


Feet. 


1.7 


6.8 


4 


5.8 


20 


14 


14.4 


24.4 


17 


5.6 


19.5 


13 


6.8 


10.1 


8.6 


8 


14.6 


10.4 


0.0 


14 


7 


4.5 


12.6 


6.4 



Embankment. 



Cubic 
yards. 



25,119.91 
25,278.84 
58, 413. 30 
49,383.47 
17,958.25 
93, 749. 12 

623 
37,701.46 



Price 

per cubic 

yard. 



Cent*. 
17.7 
19.9 
32.2 
23 
12.4 
11.7 
17 
7.93 



Filled excavations. 



Cubic 
yards. 



2,699.07 

170.90 

1, 805. 49 

1,532.78 



518.42 
"76.' 94' 



Price 

per cubic 

yard. 



Cents. 
YJ.l 
19.9 
32.2 
23 



11.7 
'7.'93 
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Fourth district levees, /^W-P5— ^Continued. 
LOWER TENSAS LEVEE DISTRICT-Contiiined. 



Name of levee. 



Hard Times- WiUon . . 

Hard Timeii 

Kerape, upper section 
Kempe, lower section 

Deer Park 

Forest Home 

Fish Pond Gap 

Ashley 



Linear 

feet 

uiuck 

ditch. 



None.. 

None. 

None.. 

None. 

None. 

None.. 

None. 

None. 



Date 
of contract. 



Nov. 1,1894 
Oct. 5. 1894 
Nov. 20, 1894 

do 

Oct 5, 1894 

do 

Deo. 18,1894 
Oct 5, 1894 



Contract 

time for 

completion. 



Feb. 15,1895 
Jan. 1, 1895 
Mar. 1.1895 

do 

Jan. 1, 1895 

do 

Feb. 1, 1895 
Jan. 1, 1895 



Work com- 
menced. 



Oct 

Oct 

Nov. 

Nov. 

Oct 

Oct 

Jan. 

Oct 



23,1894 

15,1894 

22,1894 

28,1894 

1,1894 

9,1894 

23,1895 

9,1894 



Work 
completed. 



Feb. 

Jan. 

Mar. 

Mar. 

Oct 

Mar. 

Feb. 

Feb. 



7,1805 

1,1895 
27.18m6 
31, 1895 
31,1894 

5,1895 
25,1895 

8,1895 



Name of levee. 



Hard Timea^Wilson . . 

Hard Times 

Kempe, npper section . 
Kempe, lower section. 

Deer Park , 

Forest Home 

Fish Pond Gap 

Ashley 



Exten 
sion 

granted 
to— 



1895. 



Apr. 
. . do 



Mar. 1 
Feb." 20 



Distance from center 


of levee to river bank. 


Least. 


Great- 


Aver- 




est. 


age. 


Feet. 


Feet. 


Feet. 


11,000 


12,000 


11,500 


2,700 


3.100 


2.900 


850 


1,300 


1.075 


1,900 


4,400 


3.150 


500 


780 


830 


500 


2,400 


1.450 


8,000 


3,000 


8.000 


410 


1,375 


900 



Natare of river 
bank. 



Caving rapidly.. 
Caving slowly .. 

do 

Caving rapidly.. 
Caving slowly . . 
Caving rapidly.. 

do 

Caving slowly .. 



Remarks. 



Enlargement of base. 
Enlargmneat 

Do. 

Do. 

Do. 
New levee. 

Do. 
New and enlargement 



ATCHAFALAYA LEVEE DISTRICT. 



Name of levee. 



Smithland 

Lakeland 

Nina 

Hermitage Dike — 
Anchorage (No. 2) . 
Anchorage (No. 1) . . 

Cinclare, Upper 

Cinclaro, Lower 

Cohn 

Brusley, Upper 

Brusley, Lower 

TJhrv 

St. Delphine 

Eli^a 

Robertson 

St. Louis 

Evergreen 

Olivia 

Arcadia 

Sonlonqae 

Last Hoi)e 

Golden Ridge 

Point Pleasant 

St Raphael 

Beattv 

Palo Alto 

Danboyne 

Eimer 

Eimer, Lower 

Rice Enlargement.. 

Nodaway 

Dorceyville 

Whitecastle 

Cora , 

Belle Grove 

Old Hickory (No. 2) 
Old Hickory (No. 1) 

Claiborne 

Elise , 

Modeste 

Babin 

Landry 

Smoke Bend 



Below 
Cairo. 



Miles. 

787 

799.5 

806 

808 

831 

8:il 

838 

838 

838 

839 

839 

841 

841 

842 

853.5 

856 

856 

rt58 

859 

860 

860 

861 

862 

862 

863 

864 

865 

866 

866 

866 

868 

868 

868 

870 

871 

873 

873 

875 

877 

878 

879 

879 

884 



Bank. 



R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 



Contractor. 



E<lwin B. Helgason 

...do :. 

Eltringham Construction Co. 

James J. Gray 

J. M. Sullivan 

Hayes Bros 

Maxlow &Cary 

Edwin B. Helgason 

McLaughlin Bros 

Geo. Y. Andrews , 

McLaiighlin Bros 

Mike Tansey 

J.M.Sullivan 

-...do 

Mike Tansey 

M. Hannick & Co 

Hayes Bros 

P. J.Mlllet 

Hayes Bros 

Donovan Ac Daley 

Sullivan & Gray 

A 1 vah Epley 

Geo. Byrne & Co 

do 

Sullivan & Gray 

Donovan & Daley 

C. D. Leeper & Co , 

Donovan &. Daley 

Curtis &. Andrews 

Haves Bros , 

J. M. Sullivan 

Hayes Bros 

Manning & Gibson , 

Hayes Bros 

Donovan & Daley 

Sullivan & Gray 

Donovan, Daley & Co 

Manning^. Gibson 

J. M. Sullivan 

do 

do 

do 

do 



Len^lk^ 
of bn«. , 
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Fourth district leveea, 1894-95 — Continued. 
ATCHAFALAYA LEVEE DISTRICT-Continned. 



Name of levee. 



laad 

uid 

Itaj^Dike 

>nge (No. 2) . . 
ingK (No. 1).. 

ire, Upper 

tre. Lower 

ey, Upper 

ey, Lower 

^lphiDe 

lAon 

mig 

jreen 

I 

li« 

aqne 

Bojpe 

>D Ridge 

PleuMzit 

ipbael 

Lto'.'.;!.'.".*..'!.' 
oyne 

'.Lower 

BnlArgeiuent.. 

wy 

ynlle 

»caatle 

Grrove 

lickory (No. 2) 
lickory (No. I) 
»nie 

J. '.'.'.'.'.' ".W. 

>Bend 



Length 
ofaxiBof 

river 
covered. 



Feft. 
1,200 
1.260 
5,470 
2,980 
1.170 
2.970 
3,230 
2,700 
1,300 
2,680 
3.050 

480 
1.830 
1.760 

880 
4,600 
1.030 
6,680 
4,230 
3,100 
1,270 
2.820 
3,600 
7,850 
1,100 
4,020 

435 
1,980 
1,420 
1,000 
5.460 
1,400 

750 
3,700 
3,000 
1,100 
3,440 
28,100 
2,500 
1,630 
1,710 
1,780 
1,950 



Grade of 
levee 
above 
high wa- 
ter. 1893. 



Feet. 
2.5 
2.5 
3.3 
3.7 
3 
3 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.2 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.6 
2.5 
2.6 
2.5 
2.5 
3.6 
2.6 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 



Section. 



Crown. 



Feet. 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



River slope. 



Feet. 
3to 
3 
3 
2|&3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
8 
3 
3 
3 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 



Land slope. 



Feet. 
2\ and 4 to 1. 

Do. 
2|tol. 
2i and 4 to L 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2itol. 
2l and 4 to 1. 

Do. 

Do. 

Do. 
2^ to 1. 
2|and4tol. 
2| to 1. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2| and 4 to 1. 
2$ to 1. 
2^ and 4 to L 

Do. 

Do. 

Do. 

Do. 

Do. 
2|tol. 

Do. 

Do. 

I>o. 

Do. 

Do. 

Do. 
2^ and 4 to t. 



Net fill. 



EnibankiDent. 



Filled excavations. 



Name of levee. 



land 

ind 

itage Dike ! 
inge(No.2) 
irage(No.l) 
re, Upper. . 
re, Lower.. 

ty. Upper .. 
ty. Lower . . 

phine 

laon 

nis 

reen 

\k'..'.'.V.'.'.V. 

qne 

ope 

I Kldge.... 



Least. 


Great- 
est. 


iWe. 


FeeL 


.1 


14.9 


4.5 


n.7 


.2 


4.8 


.1 


3.7 


2.9 


6.7 


1.4 


n.8 


.9 


11.7 


1.1 


12.8 


1.6 


14.6 


1 


6.8 


1.4 


6.1 


L4 


11.8 


2.5 


4.1 


.3 


2.9 


.7 


10.8 


.1 


13.3 


2.4 


6.8 


.6 


6.4 


l.l 


4.3 


.6 


4.8 


1 


10 


.1 


10.7 



Average. 



Feet 

10.8 

10.7 

LI 

.8 

6.6 

11 
4.4 
L8 

12.5 
2.2 
3.7 

n.5 

3 
2 
4.3 

n.8 

3.7 
2.8 
2.4 
3.2 
9.4 
6.2 



(Xibio yards. 


Price 

per cubic 

yard. 


Cubic 
yards. 


Price 

per cubic 

yard. 


19, 061. 64 
16, 574. 71 
20, 305. 45 


CenU. 
12.95 

9.90 
13. 18 
22.42 
12.20 
10 

9 

9.95 
g| 

13.69 
9.90 

10.92 

14.90 

16 
9.89 

11 

11 

11 

10.50 

10.70 
9.43 
8.38 


633.81 
60.78 


CenU. 
12 

9.90 
13.18 


9,184.63 
9, 071. 69 
48,590.57 
21,330.71 
20,632.79 
27,518.77 
20,523.34 
24,696.11 
8, 137. 28 


4.74 

65.34 

909.13 

919.92 

1, 157. 27 

354.67 

151. 22 

19.19 


10 

12.20 

10 

9 

9.95 

0| 

13.69 

9.90 
10 


22, 460. 70 




10 


14,606.65 
14,114.83 
111,088.07 
8,503.08 
28,527.93 
21,073.15 


4.44 

219.24 

1. 469. 34 

18.96 

79.19 


8 

9 
11 
11 
11 
10.50 


10,868.21 
13,438.05 
19, 770. 57 


65.38 

69.80 

7.10 


10.70 
9.43 
8.38 
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Fourth district Jeveea, 1894-95— Coniinned. 
LAFOURCHE LEVEE DISTRICT-Continned. 



Name of levee. 



lA^n^th 
of axiH of 

river 
covered. 



Sanlnbarg.... 
LanderdiQe... 

Ferchaua 

Pikes Peak... 

Laara 

Willow Grove 

Stevenson 

Songy 

SUr 

Madere 

Alice, Uppei . 

Fort ier 

Soniac 

Odier 

Wills wood — 
Starliglit 



Feet. 
3.900 
3,000 
1.300 
1,100 
1,780 
2.350 
1.200 
3,850 
1,280 

800 
1,800 

950 
5,220 
3,320 
7,000 
2.400 



Grade of 




levee 




above 




hieh 

water, 

1893. 


— _ — 


Crown. 


Feet. 


Feet. 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2,5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 


2.5 


8 



Section. 



River 
slope. 


Land slope. 


Feet. 


FeeL 


3tol 


2|tol. 


8 1 


Do. 


3 1 


I>o. 


3 1 


2|and4to]. 
2itol. 


3 1 


3 1 


Do. 


3 1 


2|and4tol. 


3 1 


Do 


3 1 


Do. 


3 1 


2|tol. 


3 1 


Do. 


3 1 


Do. 


3 1 


Do. 


3 1 


Do. 


3 1 


Do. 


3 1 


2|and4tol. 



Name of levee. 



Sanlsborg .... 
Laaderdfue... 

Fercbaud 

Pikes Peak... 

Laura 

Willow Grove 

Stevenson 

Songy 

Star 

Madere 

Alice, Upper . 

Fortier 

Soniat 

Mier 

Willswood . . . 
Starlight 



Net fill. 



Embankment. 



Least. 



Feet. 

2 
.2 

1.2 
.3 
.6 
.3 

1.4 
.3 

1 

5.7 

l.l 

1.3 
.1 
.7 
.8 
.3 



Great 


Aver- 


est. 


age. 


Feet. 


Feet. 


10.2 


9.1 


3.4 


1.5 


10.2 


9.5 


4.3 


2 


3.6 


1.5 


11 


9.3 


12.7 


11 


11.8 


10.4 


11.3 


10.5 


8.4 


7.4 


2.5 


1.5 


8.8 


8.3 


3.4 


1.7 


2.5 


1.5 


10.1 


1.7 


16.4 


13.1 



Cubic 
yards. 



44,311.49 

10, 632. 77 

15, 986. 71 

9.277.12 

7,657.25 

20,165.24 

24, 532. 92 

58, 887. 92 

19,662.47 

9,780.26 

3, 917. 46 

10,025.52 

18,742.62 

8,425.37 

38,408.60 

68,74&35 



Price 

X>er cubic 

yard. 



Filled excavations. 



Cubic 
yards. 



Price 

per cubic 

3'ard. 



CenU. 
9 

12.15 
10.68 
13.92 
14 

10.72 
13.40 
12 
13 
13 
14 
13 
13 
13 

12.50 
12 



393.71 
'267.* ii' 



50.22 

98.14 
281.10 
956.92 
207.30 
211. 43 

80.40 
211.77 
414.10 

74.07 

3, 805. 89 

901.64 




Name of levee. 



Saulsbnrg 

Laaderdfue — 

Ferchaud 

Pikes Peak.... 

Laura 

Willow Grove. 

Stevenson 

Songy 

Star 



Madere 

Alice, Upper 

Fortier 

Soniat 

Odler 

Willswood . . 
Starlight.... 



Mnck 
ditch. 



Lin. ft. 



3.550 



Date of con- 
tract. 



Oct. 8, 1804 
Oct. 27,1894 
Oct. 8, 1894 
Oct. 27,1894 

do 

Dec. 14.1894 
Oct. 27,1894 

do 

do 

do 

do 

do 

do 

do 

do 

Dec. 14, 1894 



Contract 

time for 

completion. 



Work com- 
menced. 



Feb. 
Jan. 
Dec. 
Jan. 
Dec. 
Mar. 



1,1896 
1,1895 
1,1894 
1,1895 
15,1894 
1,1895 



Jan. 15,1895 
Mar. 1,1895 
Jan. 1, 1895 

do 

Jan. 15, 1895 
Jan. 1, 1895 
Jan. 15,1893 
Jan. 1,1895 
Feb. 15. 1895 
Mar. 1,1895 



Oct. 

Oct. 

Nov. 

Nov. 

Deo. 

Dec. 

Dec 

Oct. 

No,-. 

Nov. 

Nov. 

Dec. 

Dec. 

Oct. 

Deo. 

Dec. 



2,1894 

19,1894 

12,1894 

26.1804 

10,1894 

15,1804 

12.1894 

18,1894 

5,1894 

7,1894 

9, 1894 

7,1894 

25,1894 

31,1894 

14,1894 

7,1894 



Work cc:» 
plete«^ 



Jan. 

Nov. 1 

Deo. I 

Dec. B 

Jan. 

Jan. 

Feb. 

Jan. 

Dec. 

Jan. 

Dec. 

Jan. 

Jan. 

Feb. 
Mar. 



1R» 
« 18M 
., 1894 
t, 1894 
« 1895 
^ 1886 
I8H 
1885 
1894 
1896 
1894 
18» 
. im 
1894 
1895 
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Fourth district lereeSf 1894-95— Continxxed, 
LAFOURCHE LEVEK DISTRICT— ContiDned. 



Ifame of leTee. 



SaoUbiirg 



LandertUle . 
Tcrchaad... 
Pik«t Peak 



Laara 

'Willow Gro%'e. 

StoTenson 

SoDgy 

Sur 

Hwlere 

Alice, Upper... 



Ezten 
aion 

nrantod 
lo- 



1894. 



Dec. 12 



1895. 
Feb. 10 



Mar. 1 I 



Jan. 18 



Fortier Jan. 

Sonitt Feb. 10 

Odler 

WiUiwood Mar. 10 



SUrligfat. 



Mar. 8 



Diatance from 

center of levee t-o 

river bank. 



Aver- 
age. 

FeeL 
200 

140 
160 
510 

180 
170 
250 
150 
300 
190 
210 

170 
130 
280 
290 

340 



Nature of river bank. 



Least. 


Great- 
est 


Fett. 


Feet. 


100 


310 


70 


340 


130 


240 


430 


590 


90 


270 


120 


280 


80 


400 


70 


190 


2G0 


320 


60 


340 


100 


260 


90 


190 


90 


160 


140 


360 


105 


440 


255 


440 



Cavinff periodically, 
wasning. 

<lo 

do 

Caving 

Washins 

Practically permanent 

Washing, caving 

Washing 

Caving periodically. . 

Washing 

Caving periodically, 

washing. 

Washinff 

Practically permanent 

do 

Part permanent, part 

wasning. 
Caving 



Remarks. 



New. 

Enlargement. 

New. 

Enlargement. 

Do. 
New and enlargement 
New. 

Do. 

Do. 

Do. 
Enlargement. 

New. 
Enlargement. 

Do, 
New andenlargement. 

New. 



PONTCHARTRAIN LEVEE DISTRICT. 



Name of levee. 



Oonrier 

J«venoe 

^'■rrowville 

St. Marys Chapel. 

Oonvsat 

Jelmont..... 

♦ ©Una , 

David 

OldCbunsh 

uolden Grove 

g>ort 

g<>P«. Lower 

5«"« Point 

gaat 

JJodoc(No.2) 

5^n»eii(No.l).. 
{^U«en(No.2)... 
*«nn«r 



Below 
Cairo. 


Bank. 


837 


L. 


874 


L. 


886 


L. 


894.5 


L. 


901 


L. 


903 


L. 


907 


L. 


909 


L. 


914 


L. 


914 


L. 


914.5 


L. 


915 


L. 


917 


L. 


924 


L. 


940 


L. 


940.5 


L. 


940.5 


L. 


045 


L. 


945 


L. 


947 


L. 



Contractor. 



Eltringham Construction Co 

Donovan. Daley Sc Co 

George Kilkenny 

Donovan Sc Daley 

J. A. Carson 

C. D. Leepei Sc Co 

P.J. Millet 

Eltringham Constraction Co 

Haves Bros 

C. D. Leeiier & Co 

Manning Sc Gibson 

Edwin B. Helgason 

John Mahoney 

Williford & Ryan 

Manning & Gibson 

Hayes Bros 

R.M.Quigley &Co 

WilUford & Ityan 



Length 
of line. 



Feet. 
2,900 
2,424 
2.735 
2,961 
2,339 
5,666 
3,151 

048 
2,911 

718 
4,753 
1.144 
1,700 
6,060 
4,396 
1,043 

949 

900 
1,342 
2,222 



Name of levee. 



g««rier 

^▼enn© 

2»^WTille 

!i^T- Chapel 

£2>v««it:::::.::: 

S*l««MBlt 

ft»^d 

g'^ Church 

Sj^den Grove... 
Sport 

gSV*' Lower . . - . 

S^y^^ 

K2«c(No.l).... 
^^*«en(No.2).. 





Grade 


Length 
of axis of 


of levee 


above 


river 


high 
water. 


covered. 




1803. 


Feet. 


Feet. 


2.680 


2.5 


2,115 


2.5 


2,700 


2.5 


2.950 


2.5 


2,260 


2.5 


5.330 


2.5 


3,060 


2.5 


900 


2.5 


2,900 


2.5 


700 


2.5 


4,650 


2.5 


870 


2.5 


1.670 


2.5 


5,500 


2.5 


4.300 


2.5 


1.640 


2.5 


950 


2.5 


870 


2.5 


1.100 


2.5 


2,150 


2.5 



Section. 



Crown. 



Feft. 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



River 
slope. 



Feet. 
3tol 
3 1 



8 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



3 


1 I 


3 


1 1 


3 




8 


1 1 


8 




3 





Land slope. 



Feet. 
2h and 4 to 1. 

I>o. 
2i to 1. 

Do. 

Do. 

Do. 
2^ and 4 to 1. 

Do. 
21to]. 

Do. 

Do. 
2h and 4 to 1. 
2{tol. 

Do. 

Do. 

Do. 

Do. 
24 and 4 to L 

Do. 

Do. 
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Fourth district levees, 1894-95 — Continued. 
PONTCHARTRAIN LEVEE DISTRICT —Continued. 



Name of levee. 



Goarier 

Revenue 

Darrowviile 

St. Marys Chapel 

Jacob 

Convent 

Belmont 

Venna 

David 

Old Church 

Golden Grove . . . 

Sport 

Mope, Lower . . . . 

B«>ne Point 

Roet 

Modoc (No. 2)... 
Modoc (No. 1) ... 
Frellsen(No. 1).. 
Frellseu(No.2).. 
Keuner 



Net fill. 



Least. 



Great- 
est. 



Aver- 
age. 



ftet 


Feet. 


1.6 


U.6 


.7 


12.9 


.3 


11.2 


.5 


9.6 


8.2 


0.6 


L8 


n.6 


4.5 


13.5 


.1 


13.7 


2.1 


10.3 


2.1 


10.5 


1.7 


7.3 


L7 


10.8 


.4 


9.9 


.5 


10.1 


.5 


9.1 


2.1 


2.9 


2.1 


10.5 


12.7 


18. i 


.2 


14.5 


1 


11.9 



Feet. 

14 

12 
9.8 
8 
9 
4 

12 

11.2 
9.8 
9.6 
2.6 

1U.4 
9 

4.7 
8.5 
2,7 
9.3 

12.9 

13.2 

11.1 



Embankment. 



Cubic 
yards. 



74, 105. 57 
46,651.98 
35.024.03 
28. 389. 18 
25, 447. 82 
44.971.01 
64, 744. 45 
17.970.58 
32.495.90 

8,418.34 
30.467.31 
16,867.74 
18.238.91 
43.106.28 
43,039.33 

8. 152. 37 
11.658.75 
20 308.93 
31, 025. 95 
35.692.43 



Price 

per cubic 

yard. 



Cente. 
15.40 
11.89 
10.40 

8.94 
10.99 

8.97 
14 
11 
12 
14 

10.45 
10.74 
11 

8 95 
10.89 
10.44 
11 

10.25 
13 
12.69 



Filled excavationa. 



Cubic 
yards. 



155.09 
351.36 
261.08 
435.16 
727.74 
563.14 
803.14 
144.92 
507 
85.21 

7.187.27 
212.82 
226.10 
399.36 
729.49 

2, 245. 73 
287.22 
117.38 
192.44 
796.97 



Price 

per cubic 

yard. 



CenU. 
14 

11.39 
10 

8 
10.99 

8.97 
li 

7 
12 

8 

10.45 
10.74 
11 

8.95 
10.89 
10.44 
11 

10.25 
13 
12 69 



Name of levee. 



Goorier 

Revenue 

Darrowville 

St. Marys Chapel. 

Jacob 

Convent 

Belmont 

Venus 

David 

Old Church 

Golden Grove 

Sport 

Hope, Lower 

Belie Point 

Rost 

Modoc (No. 2) .... 
Modoc (No. 1) .... 
FrellHcn(No.l)... 
FrellH4*n(No.2)... 
Keuner 



Muck 
ditch. 



Date of con- 
tract. 



Lin. ft. 



4,150 



1,535 



Oct. 27,1894 
Jan. 20,1894 
Oct. 27,1894 
Jan. 21.1895 
Oct 8. 1894 
Mar 14.1894 
Oct. 8. 1894 
Mar. 10, 1894 
Oct. 27,1894 

do 

Feb. 19,1895 
Mar. 14. 1894 
Dec. 1, 1803 
Mar. 10, 1894 
Dec. 1,1893 
Jan. 21, 1895 
Dec. 1,1894 
Dec. 1.1893 
Oct. 8. 1894 
Oct. 27,1894 



Contract 

time for 

completion. 



Mar. 1,1895 
June 30. 1895 
Feb. 15, 1895 
Mar. 1.1895 
Dec. 15, 1894 
June 30, 1896 
Feb. 15.1895 
June 30, 1895 
Feb. 15,1895 
Deo. 15,1894 
Apr. 1,1895 
June 80, 1896 

do 

do 

do 

Mar. 1,1895 
June 30, 1895 

do 

Dec. 15,1894 
Feb. 15, 1895 



Work com- 
menced. 



Not. 

Feb. 

Nov. 

Jan. 

Oct. 

Mar. 

Oct. 

June 

Nov. 

Oct. 

Feb. 

July 

Feb. 

July 

Jan. 

June 

July 

O^t, 

Dec. 



21.1894 

6,1894 

5.1894 

22,1895 

2,1894 

15.1894 

8.1894 

26.1894 

26,1894 

22.1894 

22,1895 

17,1894 

30,1894 

22,1894 

18, 1894 

31,1895 

19.1894 

6,1894 

22,1894 

22,1894 



Work com- 
pleted. 



Mar. 

Sept. 

Jan. 

Mar. 

Nov. 

July 

Jan. 

Aug. 

Feb. 

Nov. 

Apr. 

Miur. 

Sept. 

Sept. 

Sept. 

Mar. 

July 

Aug. 

Nov. 

Feb. 



26,1895 
13.1884 
19.1885 

3.1895 
13,1894 
25.1894 
19. 1895 
25,1894 
18,1895 
26,1894 
13,1895 
16,1896 
13,1894 
22,1894 
24.1894 

4,1895 
25,1894 
28,1894 
30,1891 
10,1896 



Name of levee. 



Gourier 

Revenue 

Darrowville 



St. Marys Chapel. 
Jacob 



Convent 

Belmont 

Venus 

David 

Old Church 

Golden Grove... 

Sport 

Hope Lower — 

Belle Point 

Rost 

Modoc (No. 2)... 
Modoc (No. 1)... 
Frellsen (No. 1). 
Frellsen(No.2). 
Kenner 



Exten- 
sion 

granted 
to — 



1895. 
Apr. 1 



Feb. 19 



Apr. 20 



Mar. 10 



Distance ftrom center 


of levee to river bank. 


Least. 


Great- 
est. 


Aver- 
age. 


Feet. 


Feet. 


Feet. 


370 


845 


590 


260 


590 


380 


155 


360 


230 


95 


170 


140 


130 


345 


250 


100 


210 


160 


415 


590 


620 


290 


500 


400 


120 


275 


150 


160 


190 


170 


120 


265 


200 


150 


440 


230 


180 


240 


210 


60 


240 


130 


40 


170 


110 


150 


220 


175 


180 


220 


200 


310 


420 


380 


210 


420 


360 


190 


320 


200 



Nature of river bank. 



Caving 

...do 

Caving periodically ; 

washing. 
Practically permanent. 
Caving periodically s 

washing. 
Practically permanent. 

Caving 

....do. 

Practically permanent. 

do 

Sloughing; washing... 

Sloughing 

Practically permanent. 

do 

do 

do 

do 

Caving 

.... do 

Caving periodically. . . . 



Remarka. 



New. 
Do. 
Do. 

New and enlargement. 
New. 

Hew and enlargement. 
New. 

Do. 
New and enlargement. 
New. 

Enlargement. 
New. 

Do. 
New and enlaigement. 
New. 

Enlargement. 
New. 

Do. 

Do. 
New and enlargenient. 
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Fawth disfriei Iweei, i^9#-A^— Continaed. 
BARATAKIA AND LAKX BORGKB LEVBB DISTRICTS. 



If ani« of levee. 



district: 

Geizinger 

Bell 

Browne 

Yesm^tUpper 

Xesmey. LowM- 

Conceeeios 

GoDoord, Upper 

Conoord, Lower 

Cedar Grore 

Suah 

Live Oak Exteneion 

LoSeoasite 

LaRooe 

Hermitage 

Woodland 

Bicelaad 

Lftke Borgne diatrict : * 

SngarHouae 

Violet 

Merritt 

Caernarvon. Upper 

SteUa, Upper 

Stella 

Linwood 

Greenwood 

Fann;i^ 

Fairview, Upper 

Fairview 

Pairvlew. Loww 

Bmbridge 

Honeeoonr 

D»vi» 

Fort St. Philip 



Below 
Cairo. 


Bank. 


MOes. 




900 


R. 


960.6 


R. 


061.7 


R. 


982.2 


R. 


983.1 


R. 


985.3 


R. 


986 


R. 


987 


R. 


969 


R. 


991 


R. 


992 


R. 


996.4 


R. 


1,003.4 


R. 


1.005.7 


R. 


1,009.7 


R. 


1,015.6 


R. 


970.6 


L. 


975.5 


L. 


976 


L. 


978 


L. 


086.9 


L. 


986 


L. 


988.7 


L. 


990 


L. 


993.5 


L. 


996.4 


L. 


997 


L. 


997.4 


L. 


998.5 


L. 


999.4 


L. 


1,009.4 


L. 


1,039.2 


L. 



Contractor. 



Israel R.BobUtt 

do 

do 

do 

John A. Caraon 

Barbour Sc Raple 

John A. Carson 

do 

Israel R. Bobbitt 

Donovan & Daley. . . . 
Donovan, Daley & Co. 
Barbour & Ruple — 

.....do 

do 

do 

Martin Head 



Israel R. Bobbitt 

JohnCleary 

John Mahoney 

Robert McNunara 

Israel R. Bobbitt , 

Jeffries & Dameron... 

John Clearv 

Donovan, Daley &. Co. 

Martin Head 

Israel R. Bobbitt 

Robert MoNamara 

do 

Barbour &Rnple 

Robert McNamara — 

JohnCleary 

Robert MoJNamara. . . . 



Length 
of line. 



Feet. 
1,116 
2,962 

695 
1,240 
1,081 
2,060 
1,300 
1.988 
5,135 
8,578 
1,021 
1,307 
1.888 

514 
1,468 
1,526 

1,280 

720 

4.?14 

1.445 

920' 
8.458 
724 
4,968 
2,992 
2,335 
1.786 
2,182 
1.324 
2.860 
1,000 
3,700 



Kame of levee. 



Brafaria district: 

Getainger 

BeU 

Browns 

KeanMy, Upper — 

Kearney, Lower 

Coneessioii 

Concord, Upper — 

Coneord. Lower — 

CedarGiove 

Sarah 

Live Oak Extension 

La Reoaaite 

LaRoae 

Hermitage 

Woodland 

Riceland 

Lake Borgne diatrict: 

Sagar House 

Viaet 

Merritt 

Caernarvon, U^per. 

Stella, Upper 

Stella 

Linwood 

Greenwood 

Fanny 

Fairview, Upper... 

Fairview 

Fairview, Lower... 

BnrVridge 

Monaeeour 

Davis 

Fort St. Philip 



Length of 

axis of 

river 

covered. 



Feet. 
1,050 
2,900 

830 
1,200 
1,100 
2,060 
1,300 
1,925 
6,100 
8,450 
1,010 
1,200 
1,800 

430 
1,400 
1,400 

1,850 
650 
4,100 
1,350 
920 
8,500 
700 
4,900 
8,000 
4,250 
1,750 
2,180 
1.320 
2,850 
1,000 
3,200 



Grade of 
levee 
above 
high wa- 
ter 1893. 



Feet. 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 



Section. 



Crown. 



Feet.- 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
6 



River slope. 



Feet. 

8to 

2&4 

2&4 

3 

2&4 

2ScA 

8 

8 

8 

&4 

&4 

&4 

&4 

&4 

Scl 

8 



26c 



&4 

3 
3 
8 
3 
4 
8 
3 
8 
3 
8 
3 
&4 
4^4 
3 



Land slope. 



Feet. 
24and4tol. 
2itol. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2iand4tol. 
2^tol. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2tol. 



BNG 95 ^243 



i 
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Fourth district levees, i^i9^-95— Continued. 
BARATARIA AND LAKE B0R6NE LEVEE DISTRICTS-CouUnaed. 



Name of levee. 



Baraiaria district : 

Getzinger 

Bell 

Browns 

Kearney, Upper 

Kearney, Lower.... 

Concession 

Concord, Upper 

Concord, Lower 

Cedar Grove 

SanUi 

Live Oak Extension 

La Reussite 

La Rose 

Hermitage 

Woodland 

Riceland 

LakeBorgne district: 

Sugar House 

Violet 

Merritt 

Caernarvon, Upper 

Stella, Upper 

StelU 

Linwood 

Greenwood 

Fanny 

Fairview, Upper . . . 

Falrview 

Fairview, Lower . . . 

Burbridge 

Monsecour 

Davis 

Fort St. Philip 



Name of levee. 



Barataria district: 

Getzinger 

Bell 

Browns 

Kearney, Upper 

Kearney. Lower 

CoDcesHion 

Concord, Upper 

Concord, Lower 

Cedar Grove 

Sarah 

Live Oak Extension. 

La Reussite 

La Rose 

Hermitage 

Woodland 

Riceland 

I4dce Borgne district: , 

Sugar House '. . 

Violet 

Merritt 

Caernarvon, Upper. . 

Stella, Upper 

Stella 

Linwood 

Greenwood 

Fanny 

Fairview. Upper — 

Fairview 

Fairview, Lower — 

Burbridge 

Moneeconr 

Davis 

Fort St Philip 





Net fill. 




Least. 


Great- 
est. 


Aver- 
age. 


Feet. 


Fett. 


Feet. 


10 


12.4 


11.4 


8.4 


11.5 


0.6 


6.0 





7.8 


8.1 








6 


8 


7.7 


6.0 


11.6 


8 


7.2 


8.2 


7.8 


8.3 


0.0 


0.1 


5.5 


7 


6.1 


6.3 


8 


7.2 


4.6 


8.3 


7.3 


2.1 


6.5 


5.3 


.4 


7.4 


6.6 


5.8 


7.4 


6.1 


5.6 


7.8 


6.0 


5.5 


8 


6.7 


4.0 


7.3 


6.3 


4.1 


7.8 


6.8 


7.3 


0.4 


8.5 


11 


12.5 


11.3 


.7 


3.0 


2 


4.5 


5.1 


5.1 


7 


7.7 


7 


6.2 


0.2 


8.3 


5.3 


7 


6.3 


6.5 


8.2 


7.4 


5.1 


8.1 


7.4 


1.2 


3.8 


5.1 


1 


1.0 


1.6 


8.1 


0.4 


8.6 


5.7 


7.1 


6.6 


0.0 


4 4 


1.8 



Embankment. 



Cubio 
yards. 



18, KM). 82 

35,570.86 

7,275.08 

12,134.86 

7.058.01 

16, 752. 44 

11,440.84 

21,845.47 

27,086.07 

24, 100. 24 

6,736.43 

4, 014. 15 

7,660.06 

2,482.85 

8,466.33 

10, 020. 82 

6,062.24 

4, 380. 72 

40, 640. 86 

22,825.55 

1,804.75 

12,024.70 

1,677.72 

42,071.15 

17,200.30 

18. 538. 30 

13,171.34 

6, 877. 15 

3.005.05 

27, 101. 34 

5, 533. 85 

5, 168. 77 



Price 

percubio 

yard. 




Cents. 
131 
1^ 
H 
13 
14 

14.20 
12 
12 

14.75 
13.30 
13.04 
16 

14.75 
15 

14.75 
16i 

1*1 
13 

13.85 

14 

1«* 
13 

14 

12.00 

12| 
13.00 

14 

14 

15 

1S| 

13* 

18 



Filled excavat j 



106.54 
1,012.81 
141.50 
36L36 
643.51 
1,917.80 

eoa92 

881.26 
746L90 
1,237.25 
678.30 
09.69 
221.51 
155.71 
846.64 
474. 16 



462.04 
227.02 

1, 047. 35 

360.95 

10.54 

239.70 

80.50 

1.767.32 

1,158.85 
399.35 
259.68 
274.51 
335.02 

1, 056. 47 
105.66 
595.31 



Ci 



I Muck 
ditch. 



I 



Lin. ft. 
225 



1,525 



45 
14 



90:i 



100 



Date of cou- 
trnct. 



Oct. 8. 1894 
Nov. 1,1894 

do 

Jan. 14.1895 
Nov. 20,1894 

do 

Oct 8, 1894 

do 

Nov. 1,1894 

do 

Mar. 10, 1894 
Nov. 20, 1894 

do 

do 

do 

Nov. 1,1894 

Dec. 1, 1893 
Jan. 14,1895 
Dec. 1. 1893 
Oct. 8, 1894 
Nov. 1,1884 
Dec. 1, 1893 
Jan. 14,1805 
Jan. 20,1804 
Nov. 1,1804 

do 

do 

do 

Nov. 20, 1804 
Nov. 1,1804 
Nov. 20, 1894 
Feb. 4,1895 



Contract 

time for 

completion. 



Jan. 1, 1895 
Feb. 1,1895 
Jan. 15,1895 
Mar. 1,1895 
Jan. 16,1805 
Feb. 1, 1895 
Jan. 1, 1805 

do 

Feb. 1,1895 

do 

June 30, 1895 
Feb. 1. 1805 

do 

Jan. 15,1895 
Feb. 1, 1895 
Feb. 15,1895 

June 30, 1895 
Mar. 1,1895 
June 30, 1895 
Jan. 1, 1895 
Jan. 16,1895 
June 30, 1805 
Mar. 1,1805 
Juno 30, 1805 
Feb. 1,1895 

do 

do 

do 

Jan. 15,1895 
Feb. 1,1895 
Jan. 15,1895 
Apr. 1,1896 



Work com* 
menced. 



Work . 
pletc 



Oct. 

Oct 

Nov. 

Jan. 

Nov. 

Dec. 

Dec. 

Nov. 

Nov. 

Oct. 

July 

Dec. 

Dec. 

Jan. 
Dec. 

Aug. 

Jan. 

Oct. 

Oct 

Oct 

July 

Jan. 

July 

Oct 

Jan. 

Nov. 

Nov. 

Nov. 

Oct 

Nov. 

Feb. 



1,1894 
23,1894 
20,1894 
22, 1805 
17.1894 
26. 1894 

8,1894 
17,1894 
29,1894 
25,1894 

12. 1894 
19,1894 
31,1804 
17,1894 

21. 1895 
12,1894 

23,1894 

18,1895 

8,1894 

9,1804 

16,1894 

25,1894 

18,1805 

18,1804 

23,1804 

2,1895 

6,1894 

3.1894 

29,1894 

29,1894 

30,1894 

18,1895 



Nov. T 
iDec. 24 
I Jan. i 
Feb. K 
Dec. 1£ 
Mar. fl 
Jan. 31 
Do. 
Jan. 19 
Dee. 15 
Sept. 19 
Jan. 31 
Feb. 4 
Jan. 6 
Mar. 6 
Jan. 14 

Sept 8 
Dec IS 
Do. 
Jan. 3 
Oct 22 
Sept 18 
Feb. 21 
Oct 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Mar 



IS 
8 

26 
27 
2fl 
U 

% 

i: 

2i 
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Fourth dUtrici levees, i^d^-dJ—Oontinued. 
BA&ATARIA AND LAKE BORGKE LEVEE DISTRICTS-Continaed. 



^ai&e of levee. 



y^tsincer 

iJeB.... 

BrownB 



Jeaniey, Upper.. 
^9ttraty, Lower.. 

^^oensioii 

Coacord, Upper... 

Jwioord, Lower. . . 

J^darGroTe 

Strmb 



Ezten- 

sion 
grmnted 
*to- 



18»5. 



^•'v^ 0»k Exten- 



f» -E^^assite 

** i^«e....: 

ae«|miUge 

woo^iMd 

T^.^S^l*nd 

*^J a«>»-gnedi»trict: 

5!?er?*^T House. 

Vl 



}J»5*^ti 

g|?»*i»nron,Upper 
g2**.Upper.... 

H^^^^nwood 

5t^*iy 

vS*^*^ 

t,***'^ew. Lower. 

g^^-liridge 

SpUaecour 

i'^'^ia 



*^*«^St.Phaip. 



Mar. 15 
Feb. 1 

Jan. 31 



Feb. 1 
Feb.*25 



Diataooe from center 

of levee to river 

bank. 



Least. 



Feet. 
230 
162 
115 

275 

135 

70 

190 

175 
140 
120 

05 

150 
60 
100 
120 
210 

105 
150 

165 
300 

80 
105 
105 
100 
100 
225 
170 
240 

80 
120 
120 

50 



Great- 
eat. 



Feet. 
290 
345 
180 

300 
215 
125 
255 

245 
225 
170 

150 

170 
115 
175 
180 
815 

160 
210 

255 
405 
100 
370 
120 
295 
235 
325 
255 
315 
145 
195 
155 

650 



Aver- 
age. 



Feet. 
250 
235 
150 

280 
175 
100 
215 

220 
170 
145 

105 

160 
95 
140 
140 
265 



Nature of river bank. 



Washing 

Washing and caving. . 
Washing and sloogh- 

..'"fo 

do 

Practically permanent 

Washing and slightly 
caving. 

......do 

Washing 

Washing and chip- 
ping. 

.....do 



Practicallypermanent 

Washing 

Sloughing 

Washing 

Caving 



140 Washing 

180 Washing and old 

slough. 
170 Washing 
355 Wash ing and caving . . 

90 do 

235 do 

105 do 

210 do 

210 do 

260 do 

230 do 

275 do 

115 do 

140 ' do 

130 Washing and slight 

\ caving. 
200 Practicallypermanent 



Kemarks. 



New. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

bo. 
Do. 
Do. 

Do. 

Do. 

New and enlargement. 
New. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Enlargement. 
New and enlargement. 
Enlargement. 
New. 

Do. 

Do 

Do. 
Enlargement. 

Do. 
New. 

Do. 

Enlargement. 



Fourth district levee revetment, 1894-95, 
BAKATARIA AND LAKE BORGNE LEVEE DISTRICTS. 



Name of levee. 



^^»*tsria district: 

JWl 

browns 

Xflsmey. Lower 

Concession 

Sarah 

Live Oak Bxtenaion . . . 

Star, Upper 

La Renssite 

La Rose 

PoraeUe 

Hermitage 

Woodland 

Y West Pointe a la Hache 
'^^e Borgne district: 

Sugar Hoose 

Linwood 

Fanny 

Beiair 

Monseooar 

Davis 

*■»,-. — ■ 



Below 
Cairo. 



Milee. 

960.6 

961.7 

983.1 

985.3 

991 

992 

994.5 

986.4 

1,003.4 

1.003.8 

1,005.7 

1,009.7 

1,010.6 

970.6 
088.7 
993.5 
995 
999. 4 
1.009.4 



Sec- 
tion. 



A. 
B. 



V 



Contractor. 



R.M.Qaigley &Co. 

do 

Robert McNamara.. 

R.M.Quigley &Co. 



Barbour Sc Ruple 



.do 



.do 



do 

Robert McNamara. 



R.M.Qnigley 

Robert McNamara. 



Length. 



Feet. 
2,983.5 
898.9 
1,062.9 
2,064.6 
8,588.4 
1,044.3 

Omitted. 

931.8 

1,868.4 

Omitted. 

Omitted. 
1,482.4 

Omitted. 

1,261,1 
730.2 

Omitted. 

Omitted. 
1.600 
1,003.8 



Price x)er 

linear 

foot. 



CenU. 

St 

50 

60 

50 

50 

41.45 

41.45 

45.47 

45.47 

45.47 

46 

46 

46.40 

60 

50 

50 

60 

58 
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Fourth diatriol levee revetment, 1894-95 — Continaed. 
BARATARIA AND LAKE BORGNE LEVEE DISTRICTS— Continaed. 



Name of levee. 



Barataria district : 

Boll 

Browns 

Kearney, Lovrer 

Concession 

Sarah 

Live Oak Extension — 

Star. Upper 

LaReussite 

La Rose 

Pnrcelle 

Hermit age 

Woodland 

West Pointe a la Hacbe. 
Lake Borgne district : 

Sugar Hoase 

Lin wood 

Fanny 

Belair 

Monsecoar 

Davis 



Date of con- 
tract. 



^Dec. 8,1894 

do 

Jan. 28, 1895 

\ 



Dec. 8,1894 



\ — do 
L..do 
> do 



.do 

Jan. 28, 1895 

^Dec. 8,1894 
Jan. 28, 1895 



Contract 

time for com* 

pletion. 



Mar. 1,1895 

do 

do 

do 



do 

.do 

.do 
.do 

.do 

.do 



Work com- 
menced. 



Dec. 30.1894 

Feb. 21,1895 

Feb. 27,1895 

Jan. 22.1895 



. .do i Mar. 18, 1895 



Mar. 4.1895 

Mar. 21. 1895 

Mar. 3,1895 
Mar. 13, 1895 

Mar. 4,1895 

Mar. 4.1895 



Extension 
granted to— 



Mar. 20, 1895 

Mar. 25, 1895 

do 

do 

do 

Mar. 20, 1895 

Mar. 13, 1895 

&ar. 20, 1895 



Work com* 
pleted. 



Jan. 18, 1895 

Feb. 27,1895 

Mar. 25,1895 

Feb. 27,1896 

Mar. 23,1895 

Mar. 20,1885 

Mar. 27,1896 

Mar. 28,1895 

Mar. 20,1895 

Mar. 12,1895 

Mar. 22,1895 



SUMMARY OF LEVEES BUILT FROM JUNE 1, 1894, TO MAY 1, 1895. 





Levee district. 




Lower 
Tensas. 


Atchafa- 
laya. 


La. 
foorohe. 


Pont- 
chartrain. 


Barataria. 


Lake 
Borgne. 


Total earthwork cnbic yards . . 

Total embankment linear feet. . 

Total axis of river covered do 

Total revetment T rr -. ...r- do- » » - 


315, 025 
47. 505 
40,248 


1,036,097 
132, 072 
134,455 


877,218 
42.168 
41.250 


663,205 
51,861 
49,295 


233,549 
29,083 
28.145 
15,925 


237,640 
35,90« 
37.020 
4,S«6 













ORAND SUMMARY OP LEVEES BUILT FROM JUNE 1, 1894, TO MAY 1, 1896. 

Earthwork cnbic yards.. 2,85i, 140 

Em ban kmen t linear feet . . 3«8>, S97 

Axis of river covered do.... S30^ -413 

Revetment do 2»^ S30 



In addition to the foregoini; work of constr notion numerons minor repairs to lev< 
have been made in tlie way of restoring embankments injured by wave wash and ^tt^be 
action of rains, repairing weak places, stopping leaks, clearing of weeds, etc. 

Statement of yardage of levee work done hy ike United States and others in the fourth 

triot, Mississippi River. 



Aggregate levees on Mississippi 
River May 1. 1894 

Added by the United States up 
to May 1,1895 

Added by others up to May 1, 
1895 



Total 

Lost by caving or abandonment 
May 1, 1894, to May 1, 1895 



^ffl^** 



remaining May 



Levee district. 



Lower 
Tensas. 



Cu. yds. 
10,448,954 



258, 837 



11, 022, 816 
116.000 



10, 906, 816 



Atcliafa- 
laya. 



Cu. yds. 
10,871,816 



315,025 1,036,097 



431,721 



12, 339, 634 
43,920 



12, 295. 714 



Lafourche. 



Pontcbar- 
train. 



Cu. yds. Cu. yds, 
5,199,161 8,860,452 



377, 218 
19,644 



653,205 
151,740 



5.596,023 , 9.665,397 



3,160 



28,100 



5,592,868 



9,637,297 



Barataria. 



Cu. yds. 
1.680,992 

233,549 

29,629 



1,894,170 
157,300 



1,736,870 




C%.^dt. 

1,943^,361 




2,oeflt^ 



I 
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Percentage of length of existing levee system huilt to date hy the United States. 

Percent. 

Lower Tensas leyee district 52 

Atchafalaya levee district 43 

Lafourche levee district 26.8 

Pontchartraiu levee district 43. 3 

l^rataria levee district 19.4 

Lake Borgne levee district 18 

Perceotage of total length of existing levee system fourth district, Mississippi 
River, built by the United States 36.6 

HIGH WATER. 

The following table shows the reading of the high-water mark at each of the 
regular gauges in this district for the past three years : 



Gaogen. 



Vicktknix 

St Joseph 

Kitckei 

Bed KiTer Landing. 
Barbws 

Bayou Sm» 

BitQDSoagv 

PlAqoemine 

DonaldiODvJlle 

CoDege Point 

CuTollton 

New Orleans 

FortJtckson 



Bank 

fiUl 

stage. 



FeeL 
44 

39.5 

47 

40 

40 

36 

29 

24.7 

24 

21 

9.2 

9 



High water, 1892. 



Head- 
ing. 



Feet. 

48.40 

44.55 

48.10 

48.87 

49.70 

42.25 

88.45 

83.70 

30.15 

25.45 

17.26 

17.60 

6.85 



Date. 



June 4 
June 3 
June 26 
June 27 
June 28 
. ... do . . . 
. .. .do . . . 
June 13 

. .. .do 

June 12 
June 13 
June 11 

June 13 



High water, 1893. High water, 1894 



Bead- 
ing. 



Feet. 

48.30 

43.95 

46.80 

47.72 

48.70 

41.50 

38.40 

33.75 

30.60 

26 

17.45 

17.90 

6.70 



Date. 


Read 




lug. 




Feet 


May 22-23 


40.90 


May 20.... 


36.90 


May 23.... 


40.60 


June 25... 


39.50 


June 26... 


39.15 


June 24... 


33.10 


June 23... 


30.95 


do 


26.90 


....do 


24.35 


do 


20.55 


June 22... 


13.70 


June 24. . . 


14.60 


June 15... 


6.80 



Date. 



Apr. 2. 
Apr. 2, 3. 
Apr. 3. 4. 
Apr. 5, 6. 
Apr. 6, 7. 
Apr. 5, 6, 7. 
Apr. 5. 
Apr. 6. 
Apr. 5, 6. 
Apr. 5. 
Apr. 6. 
Do. 
Apr. 8, 9. 
Oct. 8. 



It will be observed that the high water of 1894 was very moderate and did not pat 
toe levee system to a severe test. There were no crevasses daring the year. 

'Hiere has been a remarkable decrease in the cost of levee building during recent 
yean, asset forth in the following table. The progress made is attributed mainly 
to increased competition and the increasing use of the wheel scraper. It is believed 
toftt these low prices have come to stay, and that they may be even further reduced 
py the introduction of mechanical means and steam power. They constitute a most 
^portant element in the consideration of the problem of controlling the Mississippi 
r^% M they render financially possible an increased height of levee that could 
''^ly have been undertaken at the prices current when the improvement of the 
nver was first started. 



Year. 



m 

m 
m. 



Levee con- 
structed by 
the United 
States. 



Oubieyarde. 
1,564,284 
187,000 
264,730 
58,006 
460,810 
895,176 



Total cost. 



$405,374.91 

49,560.00 

56,274.25 

8, 845. 00 

133, 150. 35 

172, 974. 69 



Average 
cost per 

CUDIO 

yard. 



Cents. 
25.9 
26.5 
21.3 
15.2 
28.9 
19.3 



Year. 



1891 
1892 
1893 
1894 
1895 



Leveo con- 
structed by 
the United 
States. 



Total cost. 



Cubieyards. 
1,409,742 $300,144.97 



907.638 
2, 141, 685 
3, 629, 201 
8,402,049 



161, 851. 50 
459, 831. 86 
542, 967. 39 
423,410.81 



Average 

cost per 

cubic 

yard. 



Cents. 
21.2 
17.8 
21.4 
14.9 
12.4 



LOWER TENSAS LEVEE DISTRICT. 

The amount expended from June 1, 1894, to June 30, 1895 (thirteen months), is 
175,291.04, distributed as follows : 

Office expenses (main office) $2,622.41 

Oilier administrative expenses 7, 120. 27 

Constraction of levees 55,337.76 

JZepairs to levees 5, 318. 14 

Fn>t«ction to levees 728.67 

1,570.64 
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Surveys $2,158.S2 

Repairs to plant 23. 25 

Care of plant 381.93 

New plant 29.15 

Total 75,29L0i 

Money statement. 

Jane 1, 1894, balance unexpended $21, 220. 88 

Amount allotted from appropriation, act of August 17, 1894.. $132, 000. 00 
Transferred to Middle Tensas levee district 65, 000. 00 

67,000.00 

Amount overpaid on voucher .20 

Amount allotted from appropriation, act of March 2, 1895 132, 000. 00 

Transferred to Middle Tensas levee district $40, 000. 00 

Transferred to Homochitto levee district 2, 640. 00 

42,640.00 

89,360.00 

Total available 177,581.08 

Amount expended from June 1, 1894, to June 30, 1895: 

Constmotion and repair of levees 74, 562. 37 

Protection * 728.67 

75,291.04 

July 1, 1895, balance unexpended 102,290.04 

July 1, 1895; amount covered by uncompleted contracts 10, 375. 00 

July 1, 1895, balance available 91,915.04 



ATCHAFALAYA LBVBB DISTRICT. 

The amount expended from June 1, 1894, to June 30, 1895 (thirteen months), ia 
$136,518.05, distributed as follows: 

Office expenses (main office) $3, 959. 56 

Other administrative expenses 8, 052. 28 

Construction of levees 120, 264. 36 

Repairs to levees 587. 04 

Protection to levees 498. 90 

Steamers 2,393.42 

Surveys 658.67 

Repairs to plant 17. 88 

Care of plant 28.37 

New plant 57. 57 

Total 136,518.05 

Money statement, 

June 1, 1894, balance unexpended $14, 626. 61 

Amount allotted from appropriation, act of August 17, 1894. . .$152, 000. 00 
Transferred to Pontchartrain levee district 4, 633. 04 

147,365.96 

Amount allott-ed from appropriation, act of March 2, 1895 152, 000. 00 

Transferred to Homochi tto levee district 3, 040. 00 

148,960.00 

Balance available 310, 953. 57 

Amount expended from June 1, 1894, to June 30, 1895: 

Construction and repair of levees 136, 019. 15 

Protection 498.90 

136,518.06 

July 1, 1895, balance unexpended 174,435.52 

July 1, 1895, amount covered by uncompleted contracts 13, 473. 00 

July 1, 1895, balance available 160,962.52 
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LAFOURCHE LEVEB DISTRICT. 

The amoant expended from June 1, 1894, to June 30, 1895 (thirteen months), is 
161,059.53, distribated ae follows : 

Office expenses (main office) $6,008.54 

Other administrative expenses 4,930.03 

Conetruction of levees 45,329.52 

Repairs to levees * 440.13 

Protection to levees 617*28 

Steamers 2,957.31 

Surveys 530.39 

Repairs to plant *. 2.00 

Care of plant 141.01 

New plant 103.32 

Total 61,059.53 

Money statement 

Jane 1, 1894, balance unexpended $11,572.60 

Amoant allotted from appropriation, act of Angust 17, 1894 90, 000. 00 

Amoant allotted from appropriation, act of March 2, 1895 .... $90, 000. 00 

Transfeired to Uomochitto levee district ^ 1,800.00 

88,200.00 

Balance available 189,772.60 

Amoant expended from Jane 1, 1894, to Jania 30, 1895 : 

Construction and repairs 60, 442. 25 

Protection 617.28 

— 61,059.53 

July 1, 1895, balance unexpended 128,713.07 

July 1, 1895, amount covered by uncompleted contracts 9, 084. 80 

July 1, 1895, balance available 119,628.27 



BARATARIA LEVKE DISTRICT. 

The amoant expended ftom June 1, 1894, to June 30, 1895 (thirteen months), is 
$48,830.70, distributed as follows : 

Office expenses (main office) $1, 792. 67 

Other administrative expenses 3, 605. 49 

Construction of levees 40,104.19 

fiepairu to levees 635.89 

Protection to levees 173.37 

Steamers 1,308.29 

^«irvey8 1,119.32 

j»«paii8 to plant 21.53 

J^*re of plant 16.00 

ii«w plant 50.95 

-*^*«6llaneous 3.00 

Total 48,830.70 

Money Statement 

^n^ie 1, 1894, balance unexpended $12,354.98 

^^^OQDt allotted from appropriation, act of Angust 17, 1894 60, 000. 00 

^*^ount allotted from appropriation, act of March 2, 1895 $60, 000. 00 

^ ^^ueferred to Homochitto levee district 1, 200. 00 

58,800.00 

. Balance available 131,154.98 

'^^^OQDt expended from June 1, 1894, to June 30, 1895 : 

Constniction and repair of levees . .^ 48, 657. 33 

Protection 173. 37 

48,830.70 

•^^ly 1, 1895, balance unexpended 82,324.28 
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HOMOCHITTO LBVKB DISTRICT. 

Amonnt'traiisfeiTed f)rom the following: 

AUotments for other districts, being 2 per cent: 

Lower St. Francis $1,760.00 

tipper Yazoo 2,000.00 

Lower Yazoo 3,000.00 

Upper White River 1,060.00 

Lower White River 1,500.00 

Upper Tensas 1 6,000.00 

Middle Tensas 2,000.00 

$17, 

From allotments in fonrth district, 2 per cent: 

Lower Tensas 2,640.00 

Atchafalaya: 3,040.00 

Lafonrohe 1,800.00 

Pontchartrain 3,000.00 

Barataria 1,200.00 

IiakeBorgne 1,000.00 

12, 



Total aTallable 30, 

Jnly 1,1895, balance available 30, 



PONTCHARTRAIN LBVBE DISTRICT. 

The amount expended Ax>m June 1, 1894, to June 30, 1895 (thirteen months >, i 
$149,873.39, distributed as follows : 

Office expenses (main office) $5,931- 42 

Other administrative expenses 4,420« 9< 

Construction of levees 136,660. 1^ 

Repairs to levees 9G9^ 2 

Protection to levees 3d^- ^ 

Steamers 54^- ^ 

Surveys 731- ^ 

Repairs to plant 206- ^ 

Careof plant.. 12- jg^ 

Now plant 6. 

Total 149,878. 

Money statement 

June 1, 1894, balance unexpended $2,282.0^ 

Amount allotted from appropriation, act of August 17, 1894. . .$150, 000. 00 
Transferred from Atchafalaya levee district 4, 633. 04 

154,633.04 

Amount allotted from appropriation, act of March 2, 1895 150, 000. 00 

lYansferred to Homochitto levee district 3,000.00 

147, 000, 00 

Balance available 303,915.07 

Amount expended from June 1, 1894, to June 30, 1895 : 

Construction and repairs 149,478.19 

Protection 395.20 

149, 873. 39 

July 1, 1895, balance unexpended 154,041.68 

July 1, 1895, amount covered by uncompleted contracts 28, 185. 99 

July 1, 1895, balance available : 125,855.69 
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LAKE BORONS LEVKB DISTRICT. 

The amonnt expended from June 1, 1894, to June 30, 1895 (thirteen months), is 
»,859.11, distributed as follows: 

Office expenses (main office) $1,215.59 

Oilier administrative expenses 3,822.65 

Construction of levees 38,477.63 

Repairs to levees 372. 57 

Protection to levees 130.10 

Steamers 969.00 

SiiTTeys 824.70 

Repairs to plant .75 

Care of plant ^ 15.85 

Kew plant 30.27 

Total 45,859.11 

Money statement 

Jnnel, 1894, balance unexpended $7,758.98 

AmoQDt allotted from appropriation, act of August 17, 1894 . .* 50, 000. 00 

AmoQDt overpaid on voucher 1. 50 

Amount allotted from appropriation, act of March 2, 1895 .... $50, 000. 00 
Tramferred to Homochitto levee district 1,000.00 

49,000.00 

Balance available 106,760.48 

Amount expended from June 1, 1894, to June 30, 18%: 

Construction and repair of levees 45, 729. 01 

Protection 130.10 

45,859.11 

Jnly 1, 1895, balance unexpended 60,901.37 



SURVKTS, GAUGES, AND OBSERVATIONS. 

"Hie nsnal discharffe measurements were not made during the high water of 1894 
^» CarroUton, at Red River Landing, and at Simmesport, on the Atcbafalaya, as the 
*^g© of the river did not make it necessary. 

^pecial surveys have been made at the mouth of Red River, in New Orleans Har- 
"^fy in the Homochitto levee district, in Giles Bend, near Natchez, and at various 
P^^Qts in Warren County, Miss., where landowners have brought suit against the 
^i^ited States for alleged damage to their lands by reason of increased flocm heights. 
There were no difficulties of navigation in the main river channel in this district 

during the low-water season and no channel depths less than 10 feet reported, except 

At Folds, below Natchez, where a depth of 7 feet was reported for a few days. 
The amonnt expende<i fVom Jane 1, 1894, to June 30, 1895 (thirteen months), is 

17,440.39, distributed as follows: 

Office enenses (main office) $1,560.41 

Other administrative expenses 544.80 

Subsistence 619.27 

Steamers 863.06 

Surveys 3,447.63 

Repairs to plant 233.15 

Care of plant 254.36 

New plant 17.71 

Total 7,440.39 

Money statement. 

June 1, 1894, balance unexpended $10,830.80 

Amonnt allotted from appropriation act of August 17, 1894 12, 000. 00 

Amount allotted ttom appropriation act of March 2, 1895 10, 000. 00 

Balance available 32,830.80 

Amount expended from June 1, 1894, to June 30, 1895 7,440.39 

July 1, 1895, balance unexpended 25,390.41 



3882 REPORT OP THE CHIEF OF ENGINEERS, U. 8. ABMT. • 

The following maps and drawings accompany this report, as also a table of private 
levees in this district, compiled under the direction oi Gapt. John Millie, Corps of 
Engineers : 

Plate I.— Natchez and Vidalia harbors. 
II.-— Part of New Orleans harbor. 
III. — Lower Tensas and Homochitto levee districts. 
IV. — Atchafalaya, Lafourche, and Pontchartrain levee districts. 
V. — Barataria and Lake Borgne levee districts. 
VI. — Profile Lower Tensas levee district. 
VII.— Profile Atchafalaya levee district. 
VIII. — Profile Lafonrche levee district. 
IX.— Profile Barataria levee district. 
X.— Profile Pontchartrain levee district. 
XI.— Profile Lake Borgne levee district. 
Very respectfully, your obedient servant, 

Geo. McC. Derby, 

Captain of Engineers. 

Lieut. Col. Geo. L. Gillespie, 

Corps of Engineers, United States Army, 

President Mississippi Biver Commission, 



Approximate value of plant belonging to the United States and used upon the improvement 

of ike Mississippi Biverf fourth district, May 1, 1895. 



Class of property. 


Value. 


Class of property. 


Value. 


StoSiiner Gdneral Newton 


$5,000 
3,000 
8,000 
6,000 
2.500 
1,500 
3,000 

63,000 
4,000 

14,000 

50,000 


Laanch Lotas •... 


iSOO 


Steam laanch Rubv 


One warehouse barse -- 


1.500 
50 


Steam tuir General Comatock 


do 


Steam tnir Tilda 


Fifteen rowboats 


200 


Steam launch Alaska 


Tool«» fliid npi>liances. ...r r 


17.000 


Steam la^mch No- S-rr r-r 


Office furniture -. 


2.000 


One dredffe boat Pah-Ute 


Survey ine instruments 


2,500 
200 


Onedredee boat The Ram 


Drawinff instnimenttf 1. 


Four dumn scows 


Railway oars and tracks 


1.000 


Five anarter boat^ .. . .. .. 


Total 


• ' 


Twenlv-live barses 


182.750 







COMMERCIAL STATISTICS. 

Statement showing the approximate receipts and shipments of freight by river from May 1, 

1894, to May 1, 1895, 

[Compiled from information obtained from commercial exchanges, the representative towns and the 
several business houses and landings where steamboats receive and discharge cargoes, and firom 
records of the custom-house port of Ifew Orleans, La.] 

NATCHEZ, MISS. 



Articles. 



Cotton bales . . 

Cotton seed sacks . . 

Coal bushels.. 

Flour barrels. . 

Com sacks.. 

Oats do 

Lumber feet, B. M. . 

Miscellaneous packages.. 



Total 



Quantity. 



9,000 

70,000 

987.500 

14, 500 

5,000 

80,000 

3,200,000 

56,625 



Receipts. 



Tonnage. 

2,250 
3.500 
34,182 
1.566 
350 
7,200 
4.083 
5.108 



58,329 



Value. 



$337, 500. 00 

31,500.00 

98, 740. 82 

43, 500. 00 

6, 250. 00 

177. 600. 00 

27, 800. 00 

162, 195. 25 



885,095.07 



Shipments. 



Quantity. 



5,000 



875,000 

8,000 

75,000 

65,000 



201,831 



Tonnage. Value. 



1,250 



30,287 

864 

6,250 

5,850 



13,378 



56,879 



$187,500.00 



87.497.80 

24,000.00 

93,750.00 

144,300.00 



463,232.75 



1,000,280.55 



For comparison the statistics for 1893 and 1894 are also given. 
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Siatewtemt thowing the approximate receipts and ehipmenia of freight by river, etc, — Cont'd. 

KATCHEZ, MISS. -Continued. 



StoamboaU in the trade 

TimeB arrived 

Times departed 

Barges _ 

Total cargo received /. tons 

Value of same 

Total cargo shipped tons 

Value of same 

Total cargo shipped and received tons 

Value of same 



1803. 



1804. 



29 


20 


19 


828 


816 


752 


828 


816 


752 


45 


70 


57 


123,784 


87,560 


68.329 


$1,409,080 


$1,380,676 


$885,095.07 


26,394 


76,333 


56,879 


$1,168,271 


$1,716,946 


$1,000,280.55 


150, 178 


164,893 


115,208 


$2,687,360 


$3,006,622 


$1,885,375.62 



1895. 



VIDALIA, LA. 

Beoeipte and ehipmente. 



Articles. 



Cotton 

Cottonseed... 

Com 

Flour 

Molaeses 

Lumber 

Oats 

Sugar 

Staves (oak)., 
liiscellaiieous. 



bales. 

sacks. 

do... 

...barrels. 

do... 

,feet,B.M. 

sacks. 

...barrels. 
..number, 
.packages. 



Total. 



Quantity. 



t>,200 
30,000 

2,600 

2,500 

180 

170,000 

5,900 

500 

130,000 

15,280 



Tonnage. 



For comparison the statistics for 1S93 and 1894 are also ^yen. 



1,300 

1,500 

182 

270 

82 

216 

531 

83 

2,250 

1,342 



7,706 



Value. 



$195,000 

13,500 

3,250 

7,500 

1,530 

1,530 

13,098 

6,025 

25,200 

210, 881 

476, 514 



Steamboats in the trade 

Times they have landed 

Barges 

Total cargo received and ahipped tons 

Value of same 



1893. 



229 

828 

8 

11,540 

$467,060 



1894. 



20 

730 

8 

7,318 

$421,081.50 



1895. 



678 
10 

7,706 
$476, 514 



BAYOU SARA, LA. 



Articles. 



Cotton bales. 

Cotton seed sacks. 

Coal bushels. 

Flour barrels. 

Lumber feet B. M . 

Molasses barrels . 

Oats sacks. 

Rice barrels. 

Sugar do... 

Cotton ties bundles. 

Miscellaneous packages. 



Total 



Receipts. 



Quantity. 



730 



8,200 

400,000 

4,500 

20,000 

600 

9,000 

200 

2,500 

930 

51,458 



Tonnage. 



183 



224 

13,846 

486 

26 

80 
864 

36 
419 

23 
3,680 



19,826 



Value. 



$27,375.00 



4,000.00 

39,999.96 

13, 500. 00 

180.00 

4,250.00 

19,980.00 

2,662.50 

25,125.00 

697.60 

178, 561. 10 



316.331.06 



Shipments. 



Quantity. 



5,000 

95,000 

4,100 

300,000 

4,000 

170,000 

18 

13,200 

500 

630 

520 

47, 475 



Tonnage. Value. 



1,250 

4,750 

237 

10,385 

432 

217 

4 

1,138 

80 

112 

13 

3,992 



22,619 



$187,500.00 

42, 750. 00 

5. 125. 00 

29,999.84 

12,000.00 

1, 530. 00 

153.00 

29,304.00 

6,666.25 

6, 700. 50 

390.00 

293,707.00 



615,924.59 



For comparison the statistics for 1893 and 1894 are also giyen. 
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Slaiement showing ike approximate receipie and ehipmenU affreight hy river, etc, — Cont'd. 

BAYOU SARA, LA.— Contiiitied. 



Steamboats in trade 

TtmeaarriYed 

Times departed 

Bargee 

Totfi ear go received tone . . 

Yalaeof same 

Total cargo shipped tons.. 

Valae of same 

Total cargo received and shipped tons . . 

Valneof same 



1803. 



36 
8M 
894 

14.438 
$307,892 

10.420 
$278,537 

24,858 
$586,429 



1894. 



28 

882 

882 

32 

14,851 

$248,764 

12,788 

$363,691 

27,649 

$612,455 



1895. 



27 

4»0 

830 

2S 

19,826 

$316,831.06 

22,619 

$615, 924. SO 

42,446 

$882,255.65 



BATON ROUGB, LA. 



Articles. 



Cotton bales. 

Cotton seed sacks. 

GottoB-seed meal do... 

Com do... 

Coal bushels. 

Flour barrels. 

Lumber feet,B. M. 

Molasses barrels. 

Moss bales. 

Oats sa oks . 

Kice barrels. 

Sugar ...- do. .. 

Cotton-ties bundles . 

Miscellaneous . . .packages. 



Total 



Receipts. 



Quantity'. 

1.000 
170.000 



6,000 

8, 175, 000 

100,000 



10,000 
8,000 
7,600 
1,000 
5,000 

10,000 
511, 148 



Tonnage. 

250 
8,500 



820 

282,980 

10,800 



1.785 
1,200 
675 
177 
837 
250 
28,839 



347. 113 



Value. 



$37,500.00 
76,500.00 



13,320.00 
817,500.00 
300,000.00 



85,000.00 
48,000.00 
16,650.00 
18, 312. 50 
50.250.00 
7,500.00 
1,672,788.00 



3,138,320.50 



Shipments. 



Quantity. 


Tonnage. 


15.000 


3,750 


4.000 


200 


2.000 


100 


3,000 


210 


6,540,000 


255,814 


25.000 


2,700 


3,500,000 


2,183 


40,000 


7.140 


1,000 


150 


75,000 


6,250 


800 


142 


2,500 


418 


1,000 


25 


1,366,000 


27,736 




306, 818 





Value. 



$662,1 



500.00 

,800.00 

560.00 

,000.00 

000.00 

000.00 

500.00 

600.00 

000.00 

500.00 

660.00 

125.00 

750.00 

1,202,282.50 



1.J 
1, 

e.< 

654, 
75, 
31, i 

340,1 

166,1 
10, 
25, 



3,178,207.50 



For comparison the statistics for 1893 and 1894 are also given. 



Steamboats in the trade 

Times arrived 

Times departed 

Barges 

Total cargo received tons. 

Value of same 

Total cargo shi pped tons . 

Value of same •. 

Total cargo received and shipped tons. 

Value of same 



1893. 



32 

980 

980 

165 

98 614 

$1,973,052.00 

140,522 

$2,111,542.00 

239,135 

$4f084,594.00 



1894. 



26 

873 

875 

203 

58,160 

$1,938,195.75 

88,998 

$2,135,958.00 

147, 167 

$4,074,153.75 



1895. 



26 
875 
875 
125 

347, 113 
$3,138,320.50 

306,818 
$3,178,207.50 

653.991 
$6,316,528.00 



PLAQUEMINE, LA. 



Articles. 



Com sacks. 

Coal bushels. 

Lumber feet, B. M. 

Flour barrels . 

Molasses do... 

Moss bales. 

Oats sackq. 

Rice barrels . 

Sugar do. . . 

Miscellaneous packages . 



Total 



Receipts. 



Quantity. 



7,600 
1, 755. 000 



14,000 

600 

35 

8,500 

1,800 

1,800 

74,728 



Tonnage. 



525 
60,750 



1,512 
107 
5 
765 
319 
301 

5,691 



69.975 



Value. 



$9, 375. 00 
175,500.00 



42,000.00 

5. 100. 00 

210.00 

18, 870. 00 

23, 961. 50 

18, 090. 00 

487,227.75 



780,334.25 



Shipments. 



Quantity. 



3,500 

2,225,000 

2,060.420 

3, COO 

7,500 

1,500 

5.500 

2,500 

7,000 

602,162 



Tonnage. 


245 


77, 019 


2,659 


324 


1,338 


275 


495 


443 


4,172 


5,888 


89,858 



Value- 



$4,375.00 

222,499.94 

18.543.78 

9,000.00 
26,250.00 

0.000.00 
12,210.00 
33,281.25 
70,350.00 
99,667.66 

605.177.63 



For comparison the statistics for 1893 and 1894 are also given. 



APPENDIX W W — REPORT OF MISSISSIPPI RIVER COMMISSION. 3885 

SiaUmeni showing ike approximate receipts and SMpments affreight by river, etc, — Cont'd. 

PLAQUEMINE, LA.-Contixiaed. 



Steamboatii in the trade 

Times arrived 

Times departed 

Barges 

Total cargo reeeiTOd tons. . 

Value of same 

Total cargo shipped tons. . 

Valaeof same 

Total cargo reoeiTod and shipped tons. . 

Value of same 



1883. 



30 
560 

560 

80 

24.137 

$505,423.00 

62,303 

$1,254,614.00 

86,530 

$1,860,037.00 



1804. 



25 

200 

290 

34 

17.001 

$732, 141. 50 

45,507 

$460,024.50 

63,408 

$1,201,166.00 



1805. 



27 

304 

304 

28 

60,075 

$780,834.25 

80.858 

$505, 177. 63 

150.833 

$1,285,511.88 



DONALDSONVILLE, LA. 



Articles. 



Com sacks. 

Coal bushels. 

Flour barrels. 

Lumber feet,B. M. 

0«ta sacks. 

Bice barrels . 

Hiacellaneoua packages . 



Total 



Quantity. 



8.000 
2,300,000 

1.200 

5.000 
10.000 

1.800 
24,322 



Keceipts. 



Tonnage. 



560 

70, 615 

120 

6 

000 

310 

1,010 



83,448 



Value. 



$10, 000. 00 

220,000.00 

3,600.00 

54.00 

22,200.00 

28,755.00 

148,721.45 



443,830.35 



Shipments. 



Quantity. 



1.800,000 



8,780 



Tonnage. 



62,807 



459 



62.766 



Value. 



$180,000.00 



27,684.00 



207,684.00 



For compariflon the statlBtics for 1893 and 1894 are also given. 



Steamboats in the trade 

Times arrived 

Times departed 

Bargee 

Total cargo reeelTOd ^ tons. 

Value of same 

Total cargo shipi>ed tons. 

Value of same 

Total cargo received and shipped tons. 

Value of same 



1893. 



42 

835 

402 

121 

122,805 

$604,560.00 

174. 652 

$4, 008, 782. 00 

206,457 

$4,613,331.00 



1804. 



20 

675 

675 

.80 

107,127 

$511,773.60 

152, 153 

$4,288,284.50 

250,280 

$4, 800, 058. 00 



1805. 



81 

783 

783 

02 

83,448 

$448,880.35 

62,766 

$207,684.60 

146,214 

$651,014.05 



KOTS. — The deficit in net tonnage and values is due to the fact that in previous years there was a 
United Statee sugar inspector stationed at Donaldson ville, and all sugar ana molasses fVom plantations 
was shipped through Donaldsonrille. But owing to no bounty this year there was no inspector and 
the sugar and molasses was shipped by river direct firom the respective plantations. 

The above towns are, strictly speaking, ''way points'' and not termini, and the 
net tonnage or carrying capacity of the steamboats that do business at these places 
is not given. 



3886 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMT. 

Amount and value of oommeroe paui^ out of Red River and Us iributariee through Old 

River into the MisHeeippi River, 

[Compiled ftom the rirer oolomn qf the New Orleans Daily States and from information famished 1^ 

the oonrtesy o( the commercial exchanges of New Orleans, La.] 

OLD RIVER. 



Articles. 



Coal bushels. 

Cotton bales. 

Cotton seed sacks . 

Cotton-seed meal do. . . 

Cotton-seed oil barrels. 

Lumber feet,B. M. 

Molasses barrels . 

Moss .' bales. 

Rice sacks. 

Sugar hogsheads . 

Do barrels. 

Staves (oak) number. 

Miscellaneous packages . 



ToUl. 



Quantity. 


Tonnage. 


3,610,200 


125,280 


104, 139 


26,035 


18,604 


10,052 


64,366 


8,218 


2,260 


511 


17,703,767 


21,050 


5.406 


065 


1,767 


264 


4,080 


368 


1,786 


237 


16,410' 


2,751 


560,291 


7.004 


17, 787 


51.980 




240,715 





Value. 



8,888, 

80, 

48, 

7, 

137, 

45. 

10, 

11. 

10, 

165. 

78, 

64, 



020.00 
004.50 
468.00 
270.00 
065.00 
072.63 
822.00 
540.00 
357.50 
043.50 
041.10 
440. 74 
348.48 



4,029,883.45 



For comparisou tho statistics for 1893 and 1894 are also given. 



Steamboats in trade 

Trips made by them 

Net tonnage of same 

Barges 

Net tonnage of same 

Total tonnage of steamboats and barges 

Total cargo brought tons 

Value of same 



1803. 



17 

242 

73,571 

10 

18,050 

91,621 

53,858 

$4,168,847.00 



1884. 



20 

231 

68.841 

7 

6,650 

76,481 

74,156 

$4,155,740.00 



1805. 



13 

211 

52,750 

160 

125,280 

178.080 

249,715 

#4,929.883.45 



Note.— This does not include the upstream freights, which must be nearly equal to the downstream 
in value. 

Receipts by river at New Orleans^ La,f compiled from the river column of the New Orleans 
Daily States and from information furnished hy the commercial exchanges of New 
Orleans, La. 



Articles. 


Above the city. 


Below the city. 


Quantity. 


Tonnage. 


Value. 


Quantity. 


Tonnage. 


Value. 


Coal bushels.. 


10, 005, 200 

278, 014 

715,210 

118,306 

73,054 

. 220,347 

41,478 

6, 123, 803 

510.022 

23,371,072 

227, 742 

5,110 

09 

100,631 

44,806 

570, 701 

1,621,238 

1,005,060 

723,266 


246,333 

00,457 

43,667 

7,105 

1,650 

23,512 

2,240 

143,468 

8,310 

35,408 

40.652 

768 

18 

0,867 

54,647 

107,403 

13,262 

32,870 

51,080 


$1,000,510.78 

10,380,566.00 

402, 003. 00 

106, 725. 00 

24,885.00 

661, 041. 00 

67,401.75 

2, 561, 046. 50 

102,371.14 

176,125.47 

2,084,542.25 

30,714.00 

1,317.03 

304,545.00 

1, 116, 181. 60 

6,200,561.61 

226.073.32 

712, 370. 85 

1,642,02L70 








Cotton bales . . 




! 


Cotton seed sacks. . 




1 


Cotton-seed meal do 




..... ' 


Cotton*seed oil barrels . . 




! 


Flour do.... 








Flour half barrels. . 








Com bushels. . 

Oats do — 

Lumber feet, B. M. . 


2.38 
756 


7 
12 


$110.00 
270.72 


Molasses barrels. . 

Moss bales.. 

Rice (clean) '. . . barrels . . 


2,088 
674 


533 
101 


24,65L00 
4,044.00 


Rice sacks.. 

Sugar hogsheads. . 

Sugar barrels . . 

Staves (oak) 


15.868 

853 

10,075 


635 

540 

3,566 


44,077.50 

24, 052. 81 

213,032.25 


Wheat bushels.. 




- 




Miscellaneous . . .packages. . 


216, 305 


ii'se? 


374.500.82 


Total 




002,735 


28,760,821.00 




23,701 


686,647.00 
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Receipts by river at New OrUanB, La,, etc, — Coutinued. 





Above the city. 


Below the city. 




1893. 


1804. 


1895. 


1893. 


1894. 


1895. 


Steamboato 


51 

1,203 

542.156 

82 

108 

46.357 

568 

255.600 

25 

650 

3,900 

848.013 

806,846 

$27,662,765 


57 

1,253 

522, 775 

44 

123 

50,780 

733 

329,850 

44 

516 
3,096 

906,501 

1, 013, 543 

$30,487,993 


51 

986 

483.140 

33 

89 

30,838 

500 

225 000 

17 

180 

1,080 

740, 058 

992. 735 

$28,760,821.99 


6 

266 

26,077 


3 

159 

16.867 


2 


Trips made by tbem 

Net tonoAge of same — 
Towboats 


180 
11,880 


Trips made by them — 
Net tonnage of same — 
liarfffw 




















Net tonnage of same — 
Number of luggers (sailing 
in local trade) 








100 

2,600 

15,600 

•41,677 

37,652 

$750. 551 


241 

2,673 

16, 038 

• 32, 906 

17, 453 

$1,415,627 


271 


Trips made by them 

Net tonnage of same.. . 
TotAl tonnage of steamboats, 
towbmts, bargoa, and 
lufpffsrs 


2,684 
18,788 

* 30, 668 


Total cargo brought, tons. . . 
Valne of same 


23,791 
$686,647 







* steamboats and luggers. 



RECAPITULATION. 



Total arrivals (steamboats, towboats, barges, and 

lageers) above and below the city 

Total net tonnage above and below the city 

Total cargo brought above and below the city . .tons. . 
Valne of same 



1803. 



5,395 

889,690 

844, 498 

$28, 422, 216. 00 



1894. 



4,723 

938.406 

1,031.001 

$31, 903, 620. 00 



1895. 



4,619 

770,726 

1,016,526 

$29,447,468.99 



The foreeoing inclndes simply the freights brought to New Orleans by steamboats, 
barges, and luggers on the Mississippi River, and does not include the freights that 
they take away. No correct account is kept of this and it is impossible to furnish^ 
even a reasonably accurate estimate of its value. It would amount to a considerable 
sum in the aggregate, possibly 40 per cent of the valne of freights received at New 
Orleans, La. 

Foreign commerce^ port of New Orleans, 

The statistics relating to the forei^ commerce of the port of New Orleans were 
kindly furnished by Hon. T. S. Wilkinson, collector of customs. 





Vessels. 


Entrances. 


Clearances 


• 




1892-93. 


1893-94. 

843 
71 


1894-95. 


1892-93. 


1893-94. 


1894-95. 


Hteam --- 


1,^31 
135 


1,176 
91 


1,084 
135 


850 
60 


1,092 
72 


Sail - 








Total . . 


1,266 


914 


1,267 


1.194 


910 


1,164 





Total tonnage of above, 

18W-93 2,962,798 

1893-94 2,074.118 

1894-96 8,142,202 
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Exparti and imparis. 



Total valae of exports to foreign oonntries: 

Foreign mercnandiae 

Domestic merchandise 

Total 

Total Talue of imports from foreign conntries : 

Free 

Dutiable 

Specie 

Total 

Total dnties collected 



1893. 



$478,M3.00 
81,812,507.00 



82, 291, 500. 00 



18M. 



1310,319.00 
82.768,086.00 



83,079,415.00 



22,907.192.00 

3.912,923.00 

500.458.00 



27,416,573.00 



1. 509, 309. 12 



16,022,352.00 

2.979,404.00 

433, 039. 00 



23,434,795.00 



1,257,418.61 



1886. 



$319,200.00 
67,303,845.00 



67,713,045.00 



10,883,502.00 

3.193,362.00 

434,200.00 



14,611,154.00 



1,088,812.81 



Xm< of civilian enffineen employed on work of river and- harbor improvemeiito. fomrtk 
diatricif improving Mieiiseippi River, from May 1, 1894, to May 1, 1895, in charge of 
the following officers of the Corps of Engineers: Capt. John Millis, from May 1 to 
October 31, 1894; Maj, James B. Quinn, to November S3, 1894, and Capt, George McC, 
Derby, to May 1, 1896. 





Time 


Coropen- 






Name and reeidenco. 


em- 
ployed. 


sation 

per 
month. 


Where employed. 


Work on which employed. 




Jfo«. 








H. S. Douglas, Natchez, 


12 


$200 


Natchea, Miss 


Levees, lower Tensas leveo district, 


Mies. 








survey Homochitto levee district, 
improving harbor at Natchez and 
yidalia,Miss. andLa. 


















W. J. Hardee, Baton 


12 


200 


Baton Rouge, La — 


Levees, Atohafalaya, Lafourche, and 


Rouge, La. 








Pontohartrain levee districta. 


William Garvin, New 
Orleans, La. 


12 


175 


New Orleans, La 


Ixnproving harbor at New Orleanp, 


E. B. Geddes, Natchex, 


4 


140 


Natchez, Miss 


Improving harbor at Natchez and 
\^alia,Mis8.andLa. 


Miss. 








Do 


8 
4s% 


150 
140 


do 


Do. 


A.F. WooUey.Jr., New 


New Orleans, La., 


Surveys, gauges, and observationB, 
improving Atchafalaya and Red 


Orleans, La. 






and Old River, La. 










rivers, Louisiana. 


Do 


I" 


150 


do 


Do. 


John Smyth, Jr., New 


140 


New Orleans, La. . . . 


Levees, Lake Borgne and Barataria 


Orleans, La. 








levee districta. 


Do 


8 


150 


do 


Do. 
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REPORT OF MR. H. S. DOUGLAS, ASSISTANT ENGINEER, IN LOCAL CIIAROB OF IMPROV- 
ING HARBORS AT NATCHEZ AND YIDALIA, MISSISSIPPI AND LOUISIANA. 

Natchez, Miss., May 1, 1895, 

Sir: I haye tbe honor to Bnbmit the following report on the work of improving 
the harbors at Natchez and Vidalia, Mississippi and Louisiana, for the period from 
May 1, 1894, to May 1, 1895 : 

On May 1, 1894, no construction had been undertaken. A project had been 
approved for the construction of a spur levee, commencing at the bluffs, on the neck 
of land above Natchez, to prevent the threatened cut-off by the flow of water 
across the neck during flood stages of the river. The line of this levee had been 
located and surveyed, but construction had been prevented by the owner of the land 
refusing to either donate the right of way or accept a reasonable compensation 
therefor. In consequence, proceedings to have the necessary amount of land con- 
demned had been commenced through the Department of Justice. 

In the meanwhile an additional appropriation of $80,000 was made, and a further 
project for the expenditure of this amount and the balance of the previous appro- 
priation was submitted and approved. This project provided for the construction 
of 10 decked barges, the purchase and delivery of 12,000 tons of rock, and a survey 
to determine the locality where bank protection was most urgently required. 

After considerable delay the Department of Justice succeeded in having the neces- 
sary right of way condemned, and construction of the spur levee by contract was 
commenced October 23, 1894. The levee was rather a large affair, beins 19,500 feet 
long and containing 267,809.94 cubic yards of earthwork. It was diviaed for par- 
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poses of letting to contractors into four sections, designated as A, B, C, and D. Details 
of contract work are given in the table herewith. 

Levee ou Cowpen Point, 



Sec- 



A 
B 

r 

D 



Contractor. 



Grmde 
Length. ; above high 
! ' water, im. 



Section. 



Ket fill. 



Eltiingham Conatructioa Co ! 5, 100 
do 2,800 

Lamb&Carry ' 3,800 

Edwin B. Helgaaon 7,300 



Feet. 
3 
3 



3 
3 to 1.5 



Crown. 



FeeL 

8 
8 

6 

8 



Side 
slopes. 

Fut. 
2.6tol 

2.5 1 

3 1 

3 1 

2.5 1 

2.5 1 

5 1 



Least. 



Great- 
est. 



Fut. 
0.6 
7.7 

6.6 

2.7 



Feet. 
15.6 
22.5 

15.0 

14.2 



Aver- 
age. 



Feet, 
10.3 
13.2 

11.2 

8.2 



Embankment. 



Contractor. 



Cable 
yards. 



jham Conatmo- 
tion 

Do 

Lamb & Cany 

Edwhi B. Hefgason 



65,808.87 
65. 145. 10 
66,107.61 
63,76L80 



Price 

per 

GUbio 

yard. 



Centa. 
10 
11 
1L5 
11.5 



FUled 
excavations. 



Cubic 

yards. 



Price 

per 

cabic 

yard. 



Contract 

time for 

completion. 



None. 

1,603.60 

884.10 

5,318.80 



Oenta. 
10 
11 

11.5 
11.5 



Mar. 1, 1895 

do 

do 

• • • • •UV •«■■-• 



Work com- 
menced. 



Deo. 22.1894 
Dec. 1.1804 
Oct 23,1894 
Nov. 5,1894 



Work com- 
pleted. 



Feb. 26,1895 

Do 

Jan. 22,1895 
Feb. 9, 1895 



The leyee does not differ materially from other levees in the district except that 
the slopes were uniform on hoth sides. The outer end terminates in a 30^ curve 300 
feet long, and the side slopes of the curved portion were flattened to 5 to 1. The 
project provided that the end of the levee he revetted with hrush to prevent wash 
by water flowing around it during floods. This revetment was constructed hy hired 
labor. 

The gnarter boat Delia, with tools and necessary outfit for quartering and subsist- 
ing a force of about 50 men. left New Orleans January 4, lB95y in tow of the tug 
Qeneral Cameieek, and arrived at Natchez January 9, 1895, where she was laid up in 
care of watchman until the contractor finished the embankment ready for the revet- 
ment. Meanwhile the force was organized, and on January 28 was placed on boiffd 
and the quarter boat towed to the most convenient locality for the work, which was 
commenced at once. 

The revetment was constructed as follows : Light piles of 4 by 4 inch lumber were 
driven into the slopes of the lovee and out on the berme for about 20 feet beyond the 
foot of the slope. These piles had a penetration of from 6 to 8 feet and were allowed 
to project about 2 feet above the surface. They were spaced 6 feet between centers. 
Between these piles lasers of willow brash, crossing each other, were laid until a 
thickness of about 18 inches had been attained. Then stringers or caps made of 
two pieces of 2 by 4 inch scantling^ with 4-inch blocks between, were dropped over 
the projecting heads of the 4 by 4 mch piles and squeezed down with a tool knowu 
as a '' mattress jack." The caps were secured to the piles by 9-inch wire spikes and 
No. 10 galvanized wire. The interstices in the brush were then filled in with earth 
and dressed off to a smooth surface. The revetment commences on the straight por- 
tion of the levee 100 feet back of the curve and extends over the upper face or slope 
of the curve, around the end, and back for 100 feet on the inner or concave aide of 
the curve. The length of revetment is 600 feet and it has an average width of 50 
feet, the exact area being 29,541 square feet. This work was completed March 2. 

Quantities and value of material and cost of labor were as follows : 

10,OOOfeet, B. M., lumber, at $12 $120.00 

360 coids of willow bmsh, at $1.53 535.50 

150 pounds No. 10 galvanized wire, at 2.35 cents 3. 53 

200 poanda No. 9 steel wire nails, at 2.5 cents 5.00 

aOO pounds No. 6 steel wire nails, at 1.95 cents •. 3.90 

Iiabor, superintendence, etc 1,332.05 

Provisiops and fuel 508.40 

Total 2,508.38 

Square feet of revetment built 29, 541 

Coat per square foot $0.0^^ 

Bl^a 96 ^244 
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The material of which the levee is built, especially Section D, was loose sand. 
Shortly after completion by the contractors heavy rains washed the embankment 
badly and extensive repairs were necessary. These repairs were made by hired labor, 
after the completion or the revetment. The length of levee repaired was 7,300 feet, 
and the total cost of this work was $1,175.35. All construction for the season was 
completed March 31. 

No tools were lost or destroyed in the prosecution of the work, and as the quarter 
boat wa« well equipped from stock on hand, the cost of additional tools purchased 
for the work was nominal amounting to only $18.20. 

While surveys for works of improvement can generally be made to the best advan- 
tage at low water, the river was so unusually low for the season of the year when 
the revetment and repair work was completed that it was decided to begin the sur- 
vey provided for in the project. The survey was accordingly commenced April 1 
and IS now in progress. Tbe river has remained at about a half stage and it seems 
probable that the survey will be completed shortly. 

Contracts have been made for the delivery of 12,000 tons of rock and for the con- 
struction of the decked barges provided for in the project. The rock contractor has 
commenced the installation of .his plant for obtaining the rock at his quarry near 
Grand Giilf, Miss. Construction of the barges is in progress at Cincinnati, Ohio. 

Assistant Engineer £. B. Geddes has been in immediate charge of the construction 
of the spur levee, revetment work, repairs to levee, and the survey. He has been 
assisted by such inspectors, master laborers, timekeepers, rodmen, etc., as were 
necessary from time to time. 

At the close of this report the condition of the work and plant is as follows : 

The spur levee is generally in fair condition, but is in need of further repairs in the 
way of filling up rain washes, resodding in places, cutting off weeds and briers, etc 
The revetment is in ^ood condition. There has been considerable caving of the 
bank on the upper side of the neck of land, reducing the width of the point 
materially. In Marengo Bend caving has been phenomenally rapid, and commences 
to threaten the U. S. Lake Concordia levee built on the west bank of the lake. 

The quarter boat Delta has been used for quartering and subsisting the necessary 
force for revetment, repair, and survey work. The boat is in good condition. 

The tug General Cometock has been used as a general-service boat, moving quarter 
boat Deltttf and on survey of Natchez Harbor. Repairs to hull and machinery are 
required before beinff employe<l on heavy work. 
Very respectfmly, your obedient servant, 

H. S. Douglas, Aiiintant Engineer, 
Capt. Geo. McC. Derby, 

Corps of Engineers J I.'. S, A . 
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REPORT OK MR. A. F. WOOLLEY, JR., ASSISTANT ENGINEER, IN CHARGE OF IMPROV- 
ING ATCHAFALAYA AND RED RIVERS, LOUISIANA. 

New Orleans, La., May /, JS9o. 

Sir : I have the honor to submit the following report on the works under my lo< 
charge for tbe period from May 1, 1894, to May 1, 1895: 




JUNCTION OF THE MISSISSIPPI, ATCHAFALAYA, AND RED RIVERS, NEAR TURNBUL 

ISLAND, LOUISIANA. 

A detailed description of the difficulties in this vicinity, with the 
improvements for their rectification, was given in the annual report of 1892 and 
briefly enumerated in the annual report of 1894. 

DREDGING OPERATIONS IN LOWER OLD RIVER. 

The season during which dredging is a necessary resort to maintain navigation 
ordinarily comprised in the montns between June and November, depending entireET 
on the period of low- water stage, it never being necessary above medium stages. 

The conditions which attended the seasons of 1894 and 1896 in some respects werr^ 
more favorable than for many years past, in view of the fact that there was a go; 
plete absence of sloughing banks, which is attended by a corresponding upbear 
m the bottom of the cliannel ; therefore the only obstruction to be encountered ws. 
the drifting sand which comes in from the Mississippi. 

This sand is carried into Old River to a distance and in quantities varying wi^ 
the velocity of the current, which is in turn quite erratic and dependent on ^' 
fluctuating stages of the Mississippi and Red rivers. 
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The direction of the current is not infrequently reversed for short periods, thereby 
a^gniTating this CTil from, drifting sand, a portion of which would pass out of Old 
River entirely if the current had a Axed direction. 

The entire absence of sloughing banks and a corresponding upheaval in the bottom 
of jfehe channel I attribute almost if not entirely to the draining of the hakes and 
slonghs, most of which are situated in the partially filled basin which formerly 
composed the channel of the Mississippi. 

The localities at which most trouble was experienced, given in their relative order 
with regard to the difficulty of maintaining a channel through them^ are: 

(1) Foot of Turnbull Island to Dead Tree, a distance of 1^ miles. The bottom of 
the channel thronghout this distance was in many places from 1.5 to 2 feet above the 
zero of Barbre's gauge when dredge began operations. 

(2) Second Crosstug, about one- half mile below Turnbull Island. When dredge 
began operations there was at this locality a stretch of 1,000 feet in which tne 
bottom of the channel averaged 1.5 feet above the zero of Barbre's guage. 

(3) Mouth to First Crossing, a stretch of 1,500 feet, through which the bottom 
of the channel was 1.5 feet above the zero of Barbre's gauge when dredge began 
operations. 

Dredging was required at certain intervals and for short periods at Ash Cabin , 
Chandlers Warehouse, and Barbres Light. 

The dredge liam left New Orleans on May 14, 1894, and upon arrival at Old River 
it was found that the water was too hi^h to begin dredging. The crew was engaged 
in calking pontoon and reopening dram ditches from lakes and sloughs into Old 
River nntil June 5, when dredge Ram was placed at work with Barbre's gauge read- 
ing 27.60 feet above zero. 

About the middle of July the water was so rapidly approaching a low stage and 
the amoont of dredging still necessary to obtain a desired depth of channel, it was 
deeided to place a double crew on the Ram and to have the dredge Pah- Ute assist 
the £am. 

A doable crew was placed on the Ram July 30, and the work prosecuted without 
^^tion day or night, crews changing watch every six hours, Sundays excepted, it 
being necessary to cool down atleast once a week to wash boilers and keep machinery 
'B good repair. 

^ September 21 such headway in securing and maintaining a desirable depth 
^' channel had been made that it was decided to discontinue double crew and niu:ht 
work. ^ 

.^^is nightwork proved to be a great hardship on the crew, as it was almost impos- 
^ble for ^\^Q crew not on watch to obtain sufficient rest to fit them for duty when on 

Th© dredge Pah-Vie was placed at work in Old River on July 30 and continued 
^til September 3, then laid up until September 15 to make repairs to bucket chain, 
a^? ^^^^^ ^^® ^^^ agaiu placed at work, continuing throughout the season except 
^^^ periods as were required to make repairs to bucket chain, these being quite 
^9^eiit daring the latter part of the season. 

. ^^ January 4, 1895, all dredging operations were discontinued and dredges sent 
/T^^W Orleans to lay up until next season and make such repairs as might have 
P^Vf)^ desirable from the experience obtained during this unusually long season. 

* ^e©m it worthy of mention here, by way of showing the efficiency of the self- 
Jf^^P'Olling appliances of the dredge Ram^ that she towed the Pah- Ute, launch Lotus, 
^1^ large pontoon, and two coal lighters from Red Liver Landing to New Orleans, a 
^^^xice of 200 miles, and at a time when the Mississippi was quite rough. 
f^S*^^ steam launch Lotu$ served as tender to dredge during the season, and was used 
^l^^^aling dredges, taking sonndings, communicating with post-office and telephone 

**atbre8 or Red River Landing. 

Tot *^ number days worked by dredge Ram 200 

^ ^1 number days lost by breakdowns 14 

^^Pi'oximate number cubic yards moved by dredge Ram 265, 000 

Y^I^^oximate cost per cubic yard of material moved '. $0. 0476 



fp J^l number days worked by dredge Pah- Ute 108 

^ •*'^1 number days lost by breakdowns IP 

^^J*''oximate number cubic yards moved by Pah Ute 50, 000 

*'Pi'oximate cost per cubic yard of material moved $0. 0685 

.,^-^'^111 be seen from the foregoing that my estimate of the total number of cubic 
^uj^s dredged by Ram and Pan- Ute during the season is placed at 315,000, and while 

^jJv^ figpires are liberal I do not consider them excessive in any particular, having 

^T|^ hiMed on the following data, viz : 

^^^) On what I know to have been condition of channel at the beginning of the 

^r^^<>n as compared with the condition of the channel when dredging operations 

^^t^ diacontinned. 



{ 
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(2) On the knowledge of the effective capacity of the dredges working through 
extended periods. 

(3) On a liberal estimate of the ainonnt of sand which is washed in from the Mis- 
sissippi, this having to be added to the material to be moved in order to attain a 
reqaired depth of channel. 

I am nnable to render more definite information, the work being under the imme- 
diate charge of the master of the dredges during the greater part of the season and 
no provision made for data sufficient to form an exact estimate of the total number 
of cubic yards moved during the season. 

While immediately in charge of this work for a very limited period I was engaged 
on special survey duty in the vicinity during the greater part of the season, and 
had frequent occasion to visit localities where dredges were at work. 

Navigation was maintained throughout the season of 1894-95, which was a remark- 
able one in view of the prolonged stage of extreme low water. On November 12, 
1894, Red River Landing gauge read —0.25 and Barbre's gauge read —1.61, both of 
which are the lowest recoras tor these gauges since their establishment. 

Notwithstanding this prolonged and extreme low water, a navigable -channel of 5 
feet or more was maintained, with the exception of short periods when there was 
not a greater depth than 4.5 feet at Dead Tree or the Mouth. 

Unless the ensuing season should be accompanied by extraordinary circumstances, 
there is every probability that the dredge Jiam may keep Old River open without 
working continuously. 

LM PROVING BAYOU DKS GLA18ES. 

Bayou des Glaises is an affluent of the Atchafalaya; its month is situated at 
Simmesport, La., fed durinp^ its lower stages by lakes and small bayous in the vicin- 
ity of Cottonport, La., a distance of 50 miles firom its mouth ; fed during its higher 
stages by overflow from the Red or by backwater from the Atchafalaya; is not 
navigable at all during its lower stages. Navigable for a distance of 25 miles at 
medium stages and for 52 miles during extreme high stages of the Red and Atcha- 
falaya rivers. ' • 

There is a continuous system of levde along its west bank, maintained by the State 
of Louisiana. 

This stream is the only feasible means of transportation for the products of 50 
square miles of cultivated lands situated immediately on its banks. 

The commercial value of agricultural products, together with the timber interests, 
is about $450,000 annually. There is but one boat regularly engaged in this trade, 
though several tow boats with barges make occasional trips during the navigable 
season. 

An allotment of $2,500 was set aside for improvements. 

Improvement consisted of cutting overhanging timber, underbrush, blowing 
stumps and snags, and removing same. It was not possible to clear the whole bajron 
with the small allotment available; therefore it was decided to clear that portion 
which offered the most serious obstruction first, and then after the water reached a 
sufficient stage to tow out the floating material where it existed in such quantities as 
would offer obstruction to navigation worthy of notice. Overhanging timber was 
cut between the mouth and a point 2 miles above Moreauville, a total distanae of 
39.25 miles. 

All stumps and snags were blown out between the mouth and a point aboat 4 
miles below Moreauville, a total distance of 33.25 miles. The floating material was 
removed between the mouth and a point 1 mile above Yellow Bayou, a total distance 
of 4 miles. The steamer Ruby was used for towing out the floating material. A 
small portion of the allotment was never expended, the water not remaining at a 
suitable stage sufficiently long to expend the amount retained for removal of float- 
ing material; however, everything has been removed where it existed in quantities 
sufficient to become a serious obstruction. 

All large timber was cut into such lengths as to readily float out where it existed 
in small quantities, whibh was true for tlie greater part of the distance. 

Cost of labor, dynamite, fuse, caps, and superintendence, and including 

cost of services of steamer Buby $2, 107. 10 

Balance unexpended 392. 90 

Total allotment 2, 500. 00 

REPAIRS. 

Red River Dam, — This work consisted of paving the bottom of a deep hole and the 
slope of the bank immediately below the Turnbnll Island shore end of the dam. 
While these repairs were not extensive they were rendered necessary by the sconr- 
iug action of a strong current which pours over the dam. 
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There was no plant ay&ilable for sinking a mattress, therefore the paying con- 
sisted of rock alone, the area to be paved being small. A portion of the rock left on 
band when the building of the dam was suspended was used in making the repairs. 
Cost of labor and superintendence, $450.87. 

Sill dams in Atchafalaya Biver. — Minor repairs of the same nature as those for Red 
River Dam were made to the east shore end of the upper dam at Simmesport, La. 
The rock used for making these repairs was also obtained from the quantity stored 
on the bank at Red River Dam. 
Cost of labor and superintendence, $111.50. 

Surveyij mouth of Red River and vioinity. — These surveys embraced practically the 
same area as that covered by surveys of npper and lower Old River and a portion of 
Red River made in 1883 and 1884 and of tlie Atchafalaya in the vicinity of Simmes- 
poTt, La., made in 1886 and 1887. 

These surveys are to show the present conditions of upper Old River from the 

bead to the foot of Tumbull Island, lower Old River from the mouth to the head 

of the Atchafalaya, of Red River from the head of Turnbull Island to the head of 

the Atchafalaya, of the Atchafalaya River in the vicinity of sill dams at Simmesport, 

• La., of Red River Dam and Atchafalaya sill dams. 

Field work was begun on September 26, 1894, and completed on April 6, 1895. 
From September 26 to January 17 the survey party consisted of myself, one transit 
man, one recorder, one rodman, one leadsman, and two skiffmen. 

On January 17 the party was increased by the addition of one leveler, one rodman, 
snd snitable number of laborers^ this increase having been made in order to com- 
plete such portions of the work as should be carried out before the usual annual 
nich water. 

Ill upper Old River the 9 old sections used in survey of 1883 and 1884 were dupli- 
cated and 77 new sections established; levels were taKen from top of bank to top of 
opposite bank on each section. 

in lower Old River the 17 old sections used in survey of 1883 and 1884 were dupli- 
cated, 127 new sections were established, Ipd levels and soundings taken on each 
section. In Red River the 7 old sections usedtllt survey of 1883 and 1884 were dupli- 
cated, 24 new sections were established, and levels and soundings were taken on each 
section. In the Atchafalaya River the old sections used in the survey of 1886 and 
1887 were duplicated and levels and soundings taken on each. 

£ight sections above and eight sections below the limits of the survey of. 1886 and 
1887 were established and sounded to determine the condition of the Atchafalaya at 
points more remote from the dams. 

From M.R.C. B.M.^I^at Terras Lauding a true azimuth traverse line was run 
along the banks of lower Old River to Barbres and thence to a point one-half mile 
down the Atchafalaya River. This traverse line was marked by 27 iron pipes, the 
elevation of each being determined by Cairo datum, and all sections located by azi- 
muth from these pipes so that they may be readily duplicated at any future date. 

Maps of these surveys. have not yet been completed and a full report can not be 
made until this has been done. 

Briefly, the conditions existing in this vicinity at the date upon which these 
surreys were completed were as follows : 

Upper Old River: The channel throughout its entire length averaged about 10 feet 
above zero of Barbres gause. 

Lower Old River Horn tne mouth to foot of Tumbull Island: A channel depth of 
5 or more below zero of Barbres gauge, with one exception of 200 feet near the mouth, 
through which there was 4.7 feet below zero of Barbres gauee. 

From foot of Tumbull Island to Dead Tree : A channel depth of 7 feet or more 
below the zero of Barbres gauge. 

Dead Tree to Ash Cabin : A channel depth of 6 feet or more below the zero of 
Barbres gauge. 
Ash Cabin to Barbres : A channel depth of 10 feet or more below zero of Barbres 

fange, with the exception of a short distance in the vicinity of Chandler's Ware- 
ouBc, where there was not a greater depth than 8.2 feet below zero of Barbres 
gaage. 

Bed River Dam and Atchafalaya sill dams: In good condition after minor repairs 
aboTe mentioned were made. 

Very respectfully, your obedient servant, 

A. F. WOOLLEY, Jr., 

AisUtant Engineer, 

CApt. Gso. McC. Derby, 

Corps of Engineers, U. S, J, 
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Appendix 7 C. 

REPORT OP MR. A. F. WOOLLEY, JR., ASSISTANT ENGINEER, ON SCRVEYS, GAUGES, 

AND OBSERVATIONS. 

New Origans, La., May 1, 1895, 

Sir: I have the honor to submit the following report on work done by me under 
the allotment for sarveys, gauges, and observations for the period from May 1, 1894, 
to May 1,1895: 

Restricting flood heights, — ExanCiination, surveys, and estimates were made to deter- 
mine the practicability and approximate cost of restricting the flood heights of the 
Lower Mississijppi. 

The result or these investigations pointed to ''relief openings'* as the most prac- 
ticable, least expensive, and with a grater certainty of beneficial results in propor- 
tion to the expenditure to be involved. 

These openings were to be under control, were to be opened when the Mississippi 
reached a safe resisting limit of the levees, the length of opening to be fixed, to be 
closed by an ordinary levee of inferior section to the general levee system, to have 
diverging wing or protection levees leading from cither end back to the overflow 
basin. 

Two locations for such openings have been considered, Kenner, La., 9.2 miles above, 
and Lake fiorgne Canal, 7 miles below New Orleans, the former being the most 
favorably situated. 

All of the features developed by these surveys and examinations, together with 
estimates and drawings showing proposed locations, were made the subject of special 
report to the president of the Commission by Capt. John Millis under date of June 
23, 1894. 

Very respectfully submitted. 

_ A. F. WOOLLEY, Jr., 

"** Assistant Engineer. 

Capt. Geo. McC. Derby, '' 

Corps of Engineer y U. S. A. 
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REPORT OF MR. WILLIAM GARVIN, ASSISTANT ENGINEER IN LOCAL CHARGE OF IMPROV- 
ING HARBOR AT NEW ORLEANS, LA. 

New Orleans, La., May 5, 1895. 

Sir : I have the honor to submit the following report on the work of which I have 
been in local charge from May 1, 1894, to May 1, 1895. From May to October, Itfyi, 
the work was chiefly care and repair to plant at Government depot. During the 
latter part of October a willow-cutting force was put in operation at Point Breeze, 
La., and mattress construction was commenced in the third district, New Orleans, 
La., on November 5. 

The operations of the past season in the third district bend, New Orleans Harbor, 
consisted in laying continuous mattress revetment from the lower edge of Dike No. 1 
to upper edge of Dike No. 2, a distance of 1,020 feet. The foundation mattress, 400 
by 120 by 2.5 feet, has been laid for Spurs Nos. 2^, 3^, 4, and 4^. A mattress 200 by 120 
by 2.5 feet has been placed below Spur No. 2 and a mattress 200 by 150 by 2.5 feet 
has been placed below Spurs Nos. 3, 3^, 4, and 4^, adjoining the foundation mattress 
at its shore end. 

The continuous revetment consisted of seven sections or mattresses, six of 400 by 
150 by 2.5 feet and one of 400 by 120 by 2.5 feet. 

Two set of shore mattress ways were built on the bank opposite the Ursulines 
Convent and the usual method of mattress building was followed, each section when 
launched being 100 feet in length by the required width. The required number of 
sections of the above dimensions are placed in position between rock barges and the 
frames connected with splices of timber reenforced by wire^fastening^. 

Constructiou was commenced November 5, 1894, and completed March 6, 1895. The 
first mat was sunk December 19, 1894, and the last March 9, 1895. The work finished, 
when suspended, consisted of building and sinking of mattresses as follows : 

Square feet. 

Six mattresses, 400 by 150 by 2.5 feet, containing 960,000 

Five mattresses, 400 by 120 by 2.5 feet, containing 240, 000 

Four mattresses, 200 by 150 by 2.5 feet, containing 120,000 

One mattress, 200 by 120 by 2.5 feet, containing 24,000 

Total number of square feet 744^ 000 



! 



J»> 
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The quantity and value of material naed in construction was as follows : 

Rock: 

4,770.49 tons, at $2.08 per ton $9,970,32 

2,258.24 tons, at $1 per ton , 2,258.24 

Lumber : 

3 by 6 inch, 61,161 feet, B. M., at $8.70 per M 532.10 

3 by 6 inch, 57,041 feet, B. M., at $8.90 per M 507.66 

2by 4iuch, 140,327 feet, B.M., at$8.70perM 1,220.84 

2 by 4 inch, 65,117 feet, B.M., at $8. 90 per M 579.54 

2 by 4 inch, 59,339 feet, B. M., at $8.50 per M 504.38 

Wire No. 10 black : 

4,592 po'nnds, at $1.87i per 100 pounds 80.36 

3,500 pounds, at $1.70 per 100 pounds 59.50 

2,971 pounds, at $2 per 100 pounds 59. 50 

Nails: 

3^-inch, 500 pounds, at $2.05 per 100 pounds 10.25 

4i-inch 1,595 pounds, at $1.53 per 100 pounds 24. 40 

6-inch, 1,620 pounds, at $1.60 per 100 pounds 25.92 

6-inch, 2,800 pounds, at $1.28 per 100 pounds 35.84 

9-inch, 786 pounds, at $2.40 per 100 pounds 18.72 

9-inch, 4,000 pounds, at $1.78 per 100 pounds 71.20 

Willow bmsh : 

6,419 cords, at $1.37044 per cord 8,796.85 

2,686.28 cords, at $1.33 per cord 3,572.75 

Willow poles : 

389 cords, at $1.37044 per cord 533.10 

42. 75 cords, at $2 per cord 85. 50 

8operintendenoe, crew of tugs, and labor 22,810.36 

ftt> visions and ice - 5, 496. 46 

Coal for tugs and ranges 2, 030. 20 

^iscellaneons, oils, tc^ls, kitchen utensils, etc 1, 248. 10 

Total 60,532.09 

^Ql^ic feet of mattress work 1,860,000 

^;90«re feet of mattiess work 744,000 

^ovi^dsof rock per square foot to sink 18,894 

^<^»* per square foot in place $0.08136 



m -bft ^he past few years numerous bulkheads, brace piling, revetments, and one wharf 
^^^« caved into the river along this front, and it was found necessary to remove these 
^ "^^'^nctions before sinking the mattresses., and more or less blasting and pulling was 
***^« over the entire space where mattresses were sunk. In doing this work a der- 
^ barge and the tug Tilda were used for removing wreckage above the surface, and 
Xverwith necessary outfit was employed for removing submerged obstructions. 
^ cost of this work was : 

S< ^Iilo, derrick barge, and labor $408.02 

er with outfit, 19} days, at $15 per day 292.50 

losives 596.65 

1 and miscellaneous articles 116.36 

Total 1,413.53 

e removal of obstructions makes a total of $61,945.62 for field work in the third 
trict bend, and would increase the cost of mattress work to $0.08326 per square 
►t. 
*^die actual cost of mattress work when sunk in position was $0.007829 less than for 
done in the Southport bend in the w^orking season of 1892-93. 
Survey was made in the third district bend extending from Dikes Non. 1 to 5, all 
tidings and improvements near the levee were located, and the soundings extended 
^U into channel of river. The entire cost of survey was $359.50. 
-All work previously completed in this bond remains in place and in good condition, 
rvey was made in the Southport bend, the survey extending from Dikes Nus. 1 to 5. 
e entire cost of the survey was $247.34. 
^All dikes and mattress work in this bend remain in place and in good condition. 
^ *The quantity and value of material on hand on completion of work in third 
^^trict was as follows : 

^^ck * 

1,172.27 tons, at $2.09 per ton $2,450.04 

3W.72tons,at$lnsrton 390.72 
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Nftils I 

4i-iDch, 625 pounds, at $1.53 per 100 pounds 19.56 

6-inch, 14,500 pounds, at $1.28 per 100 pounds 185.60 

9-inch, l,500pounds, at $1 78 per 100 pounds 26.70 

Lumber: 

dby4inch, 37,891 feet, B.M., at $8.90 per M. 387.22 

2 by 4 inch, 11,661 feet, B.M., at $8.90 per M 103.78 

Total value 3,503.62 

The lumber and rock haye been unloaded on the bank and the nails in warehouse 
at Government depot. 

The value of tools and lines purchased was $1,018.28 

The value of tools lost was ^ 15. 00 

In the tools purchased all manila and wire lines, shackles, and all nonexpendable 
property has been included, and the value of this property has been included in the 
cost of mattress work. 

Of the rook used during the past season 4,770.49 tons was purchased from J. W. 
Worthington & Co., of Birmingham, Ala., the contract price being $2.09 per ton 
loaded on United States barges; 2,258.24 tons was purcnased from vessels in the 
harbor, and the price paid was $1 per ton loaded on United States barges; 6,419 
cords of willow brush and 389 cords of poles were cut by Government employees at 
Lums Bar, La., and 2,686.28 cords of brush and 42.75 cords of poles were cut by 
contractor on the river bank below New Orleans. 

The cost of repairs to different parts of the plant at Government depot from May 
1, 1894, to May 1, 1895, were as follows: 

Steamer General Newton : 

New flues in boilers $660.00 

Paints, lumber, canvass, etc 163.46 

Carpenters and labor 806. 93 

Total 1,629.39 

Tug Oeneral Comeiock—Rep&itB to machinery and hull : 

Repairs to machinery 129.50 

Lumber and paints 25.70 

Labor, carpenters, and calkers 229.47 

Total 384.67 

Tug Tilda — Repairs to machinery and hull : 

Repairs to machinery 4. 18 

Oakum, paint, lumber, etc 60. 31 

Labor, carpenters, ana calkers : 609. 11 

Total 673.60 

Launch Suby — Repairs to machinery and hull : 

Repairs to machinery 29.00 

Lumber, iron, tiles, etc 55.21 

Labor, carpenters, and calkers 358. 79 

Total 438.00 

Quarter boat Alpha — Repairs to hull : 

Oakum 3.W 

Labor and calkers 24. 00 

Total 27.75 

Quarter boat Beia—Hepun to tanks : 

Labor 13.00 

Quarter boat Oamma — Repairs to hull and painting : 

Lnmber, paints, oakum, roofing, etc 479. 80 

Building end dock (one-half cost J 86. 75 

Labor, carpenters, calkers, and painters 437. 25 

Repair to ranges 22.75 

Total 1,096.55 
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Quarter boat DeZto— Repairs to hall and painting : 

Lnmber, paints, oakum, roofing, eto. $274. 50 

BBildlng end dock (one-half cost) 86. 75 

Labor, carpenters, and calkors 413. 94 

Labor repairing cooking ranges 45.50 

Total 820.09 

Qaarter boat Xew Of*Ieait9— Building double deck house : 

Lumber, paints, sash, doors, hardware, etc 2,281.19 

Labor, carpenters, and painters 2,834.71 

Repairs to hall, labor, carpenters, and calkers 129. 75 

Total 6,245.65 

wb No. I— Rebuilding sides, rakes, and deck : 

Lumber, oakum, paint, oil, etc 866.81 

Labor, carpenters, and calkers 1, 546. 17 

Total 2,412.98 

=3S£S=S= 

Baige No. 2— Repairs : 

Oakum and paint 12.80 

Labor, calkers, and carpenters 273. 33 

Total 286.13 

Barffe No. ^—Rebuilding sides, rakes, and decks : 

Lumber, oakum, cotton, paint, oil, etc 875. 79 

Labor, carpenters, and calkers 2, 110. 97 

Total 2,986.76, 

Barge No. 4 — Repairs: 

Oakum, paints, oils, etc 11. 41 

Labor, carpenters, and calkers « 154. 87 

Total ♦ 166.28 

Biwge No. 5^Repair8 : 

Oakum, paints, and oil 11.41 

Labor, carpenters, and calkers 116. 38 

Total 127.79 

Barge No. 6— Repairs : 

Oakum, paints, and oil 11. 41 

Labor 13.75 

Total 25.16 

Bwge No. 8— Repairs : 

Oakum and paints 11. 41 

Ijabor and calkers 5. 25 

Total , 16.66 

^^^ No. 9— Repairs : 

Oakum and paint , 11.41 

XAbor and calkers 50. 00 



"*^ 



Total .• 61.41 



No. 10— Repairs : 

Ijumber, oakum, and paint 34. 87 

Xjabor, carpenters, and calkers 161.82 

Total 196.69 



L 
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Barge No. ll—Repairs : 

Oakum and paint $11.41 

Labor and calkers 84. 50 

Total 95.91 

Barge No. 12 — Repairs : 

Oakamand paint 11.41 

Labor, carpenters, and calkers 102.63 

Total 114.04 

Barge No. 13~Repair8 : 

Lumber, oakum, and paint 34.88 

Labor, carpenters, and calkers 325. 85 

Total 360.73 

Barse No. 14 — Repairs : 

Lumber, oakum, and paint 34. 88 

Labor, carpenters, and calkers 233. 87 

Total 268.75 

Barge No. 15— Repairs : 

Oakum and paint 11.41 

Labor and. calkers 111. 75 

Total 123.16 

Barge No. 16 —Repairs : 

Oakum and paints 11.41 

Labor and calkers 142. 00 

Total 153.41 

Barge No. 17 — Repairs : 

Oakum and paint: -. 11.40 

Labor and calkers 42.65 

Total 54.05 

Barge No. 18— Repairs : 

Oakum and paint 11.41 

Labor and calkers 57. 25 

Total 68.66 

Warehouse No. 2 — Repairs : 

Oakum and paint 11.40 

Labor and calkers 106. 50 

Total 117.90 

Barge B — Repairs : 

Oakum and paint - 11. 41 

Labor and calkers 96. 75 

Total 108.16 

Skiffs — Repairs and rebuilding : 

Lumber, paiut, and other material 5. 80 

Labor ana carpenters 38.13 

Total 43.93 

Makinff capstan bars : 

Labor and material 30. 25 
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Repair to wheelbarrows : 

Nails and other material $6. 96 

Labor and. carpenters ' 81. 25 

Total 88.20 

General minor repair to plant and tools : 

Labor, blacksmith, and carpenters 199.37 

Building platform and approaches to depot : 

Labor 31.25 

Building li^xes for United States Engineer Office : 

LalM>r and carpenter 48. 12 

Dredge The Ram: 

Labor and carpenters 91. 61 

The above amount is for labor and carpenters famished from the depot. The 
repairs to The Bam have been in charge of the master with monthly employees. 

The inside of hull of the quarter boat I^ew Orleans has been cleaned and painted 
with a preparation of pine tar, lard oil, and salt; the hull of Warehouse No. 2 
cleaned and whitewashed ; eighteen large barges and three small barges cleaned and 
whitewashed. The total cost of this work was : 

Labor $855.74 

Material 52.38 

Total 908.12 

All steel wire linesliave been cleaned and oiled with linseed oil and mineral paint. 
The cost was $33.59. 

At date of this report the entire harbor plant has been laid up at the Government 
depot, contract has been made for calking the decks of barges, and the work is in 
progress. Barges Nos. 9, 10, 11, 12, 13, and 14 require extensive repairs to be made 
serviceable for future work. 

Very respectfully, your obedient servant, 

William Qarvin, Assistant Engineer. 
Capt. Geo. McC. Derby, 

Corps of Engineers, U. S. A. 
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REPORT OF BfB. H. 8. DOUGLAS, ASSISTANT ENGINEER, IN LOCAL CHARGE OF THE 

LOWER TENSAS LEVEE DISTRICT. 

Natchez, Miss., May 1, 1895, 

Sir : I have the honor to submit the following report on the construction and 
repair of levees Lower Tensas levee district for the period from May 1, 1894, to May 
1, 1895: 

On May 1, 1894, all levee work under contract had been completed except Forest 
Home (723 R). Tliis levee was completed May 9, 1894. The total length of con- 
tinuous effective levee line was 129 miles, of which 26.6 miles were below the then 
established grade, which was 2^ feet above the high water of 1892. A great many 
of the United States levees were badly rain and wave washed, while others were so 
thickly grown up with young trees, vines, weeds, and briars as to be impassable. 

construction. 

With the allotment for the year 1894-95 the following work was undertaken : 



Name of levee. 



Hard Times- Wilaon .. 

Hard Time* 

Kempe, upper section 
Kempe, lower section 

Deer Park 

Forest Home 

Fiah Pond Gap 

Afasley 



Below 
Cairo. 


Bank. 


MiUt. 




631 


R. 


632 


R. 


657 


R. 


659 


R. 


721 


R. 


722 


R. 


723 


R. 


723 


R. 



Rem ark 8. 



Enlargement of base. 
Raising and enlargement. 

Do. 

Do. 

Do. 
New levee. 

Do. 
New and enlargement. 
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At Hard Times- Wilson the base was widened and the levee reenforoed as deseribed 
in ket report^ with the object of preventing leakage throngh the permeable sand 
strata underlying the levee. Forest Home was a continaation of the levee of same 
name bnilt last year, on which work had been stopped from lack of funds. The Fish 
Pond Gap was a small affair to close an opening that had been left in the levee for 
drainage. At Ashley a short piece of new levee was necessary on account of caving 
bank. The balance of the work was routine, raising and enlargement of levees low 
in grade and weak in section. 

The past season has been the most generallv favorable for levee work that I have 
ever known. The river has not been out of the natural banks during the period 
covered by this report, and there has not been enough rain to flood evea the low 
swamps. Under such oircumstanoes work on the various levees was commenced, 
prosecuted, and completed without features or incidents calling for special mention. 

The work done during the season may be summarized as follows; 

Length of new levees built feet . . 8, 201. 00 

Length of old levees enlarged do. . . 39, 304. 00 

Total length of levees worked over do. .. 47,506.00 

Cubic yards placed in new levees 103, 785. 11 

Cubic yards placed in enlargement of old levees 211, 239. 84 

Total cubic yards placed 315,024.95 

LOSS OF LEVEES BY CA\1NG OR ABANDONMENT. 

During the year 15,400 running feet of levee, containing 116,000 cubic yards of 
earth, have been lost by caving banks. The fact that Fish Pond levee of 1893 and 
the Forest Home levees of 18^-96 form a continuous piece of new levee to replace 
a long stretch of old work lost by caving banks will serve to explain any apparent 
discrepancy between the amount of new levee built this year and the amount lost. 
The present length of effective levee in the Lower Tensas district is now 130 miles, 
and on this basis the loss from caving during the past season has been a little over 
2 per cent. 

REPAIRS. 

Instead of ^oing repair work on levees with a hired-labor force fiK^m a Government 

anarter boat, a dmerent plan was adopted during the past season. The district was 
ivided into three subdistricts and an experienced and trustworthy inspector placed 
in immediate charge of each. Funds were provided and local labor furnishing their 
own tools were employed . Generally the work was done by what is known as station 
work ; an agreement being made with the laborer or laborers to clean or repair the 
levee at a stated price per station . A station is 100 linear feet of levee. Occasionally 
a lump sum was agreed upon for an entire levee. The results of this plan were very 
satisfact>ory, and a very much larger amount of work was done for the expenditure 
than could possibly have been done with a hired-labor force on a quarter boat. 

A few of tne levees were so grown up as to be impassable -either on foot or on horse- 
back, and in consequence it had been impossible to make a careful inspection of them 
for some time. Over 43 miles of levee was worked over and placed in good condition. 
Locality and character of repairs are given in the following table : 



Name of levee. 




Bedford 

Hard Times- Wilson 

HardTimea 

Evergreen 

Hardecrabble 

Bonduraut 

Cottage Home 

Eempe 

RiflePoint 

Lake Concordia 

Amaaldia 

MorviUe 

Horville to Greens . . 

Deer Park 

Forest Home 

Fish Pond 

Qlasacocks 



MiUs. 

606 
631 

632 
636 
639 
642 
649 
658 
690 

695 
702 
710 
715 
721 
722 
723 
726 



f 



Bank. 


Length 
repaired. 




F«ei. 


R. 


3,030 


R. 


45,960 


R. 


1.050 


R. 


5,600 


R. 


23,700 


R. 


5,850 


R. 


2,461 


R. 


23,575 


R. 


16,900 


R. 


84,423 


R. 


578 


R. 


5.200 


R. 


28,510 


R. 


4,200 


R. 


7,500 


R. 


6.350 


R. 


23,731 

1 



Character of repairs. 



Clearing off, scattering weeds and briars. 

Heavy clearing and gmbbing of trees, briars, 

vines, and weeds. 
Light work, clearing off briars uid weeds. 
Heavy clearing of briara, vines, and weeds. 
Heavy clearing of weeds and vines. 
Light clearing of weeds and vines. 
Light clearing of weeds, filling np rain washes. 
Light clearing of small tre«^s, weeds, and briars. 
Some heavy clearing; balance light weeds and 

vines. 
Clearing off weeds ; fiUine in rain washes^ 
Light work of clearing off weeds. 
Light work, clearing off weeds. 
Very heaw clearing of weeds, briora, and vines. 
Light wori:, clearing off weeds. 
Do. 
Do. 
Very heavy clearing of trees, briars, vines, and 

weeds. 
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6URVBY8. 

A preliminary sorvey of Ash wood Levee (623 R) was made, and Hard Times- Wil- 
son (630 B), Hard Times (632 R), Kem^ (668 R), and Deer Park (721 R) levees were 
traversed and cross-sectioned for raising and enlargement. Forest Home ^722 R) 
and Ashley (723 R) were restaked, and a portion of u)e latter line of levee changed 
on account of caving bank. Mans, profiles, and estimates of the various levees were 
prepared by the party in the fiela. The work may be summarised as follows : 

HUe8. 
New levees located and surveyed 4. 2 

Old levee cross-sectioned for enlargement .^ 20. 6 

Bank line traversed 14.1 

Lines of check levels, etc '. . . 15. 6 

Total 54.5 

There has been no change of importance in the methods of supervision or of 
employees engaged on this oiity. 

The length of effective levee has been slightly increased by the loop line at Forest 
Home (722 R), and from the head of the district opposite Warrenton, Miss., to the 
Excelsior plantation (732 R) there is now 130 miles of public levee in the Lower 
Tensas levee district. 

The length of levee hnilt entirely or extensivelv enlarged by the United States 
has remained practically at 66.8 miles, the same as last report. 

During the ^rear the minimum grade of new levee work has been raised from 2\ 
fbtt above hign water of 1892 to 3 feet above highest known water at the several 
localities. The highest known water has been taken to be that of 1990, because 
^hile there were floods of greater height in the past, that of 1890 is the only one for 
which we have reliable local marks. The new grade is generally about 1 foot above 
the old one. Last report stated that there were 26.6 miles of levee below the then 
established grade. Toe work accomplished during the year has resulted in reducing 
this length to lO.l miles. From this it will be seen that the levees are now in a 
better condition than they ever have been since the General Government undertook 
leyee construction. 

Very respectfully, your obedient servant, 

H. S. Douglas, Aisistant Engineer. 

Capt. Geo. McC. Dkrby, 

Corp« of Eng%neer9. 
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REPORT OF MR. H. S. DOUGLAS, ASSISTANT ENGINBRR, ON THE SURVEY OP THE 

HOMOCHITTO LEVEE DISTRICT. 

Natchez, Miss., May 1, 1895, 

Sir: I have the honor to submit the following report on the progress of work in 
the Homochitto levee district for the period from May 1, 1894, to May 1, 1895 : 

This district was created by resolution of the Mississippi River Commission of 
November 19, 1894, approved by the Secretary of War December 1, 1894, transferring 
2 per cent of the allotments for each of the other levee districts for the fiscal year 
ending June 30, 1896, to the new levee district designated as Homochitto. 

The Homochitto levee district is on the left bank of the river and extends from 
Vicksbur^ to Baton Rouge, a distance of 234 miles by river. It consists of several 
small basins or areas of land subject to overflow and lying between the river and 
line of bluffs which the river follows general 1^ between the points stated. From 
Vicksburg to the State line between Mississippi and Louisiana the district is cov- 
ered by a local levee board created by the State of Mississippi and known as the 
''Board of Commissioners for the Vicksburg levee district..^' From Tunicate Bayou 
Sara in Louisiana there is a local organization known as the '' Board of Commis- 
sioners for the Cat Island levee district,'^ created by the State of Louisiana. 

The different small basins or subdivisions have been described as follows : 



Name. 



ViKerwUm to Gfsad Gulf. 
Sodney to Coles Greek.. . . 

Nfttches to ElUa GUib 

EUie CUlTs to Homochitto 

Homochitto to Baflklo 

Fort Adams to Tniilca 

Cat Island leree district . . . 



Begins. 



Below 
Gaiio. 



609 
852 
703 
717 
746 
758 
774 



Bank. 



L, 
L. 
L. 
L. 
L. 
L. 
L. 



Ends. 



Below 
Cairo. 



MiU4. 

635 
663 
715 
745 
754 
770 
790 



Bank. 



L. 
L. 
L. 
L, 
L. 
L. 
L. 



Present 
lenf^ by 



rer. 



Milea. 



30 
13 
12 
31 
7 
12 
26 
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Each one of these small basins haa the same gODeral features as the Tensaa^and 
Yazoo basins, only on a very minnte scale. As in the larger basins, the lower end of 
each must be left unleveed to allow drainage during low water, and through this 
opening some of the lands will be subject to overflow from backwater during flood 
stages of the river. In almost all of these small basins there are isolated systems 
of private levees that have been more or less efficient in preventing overflow of the 
lauds which they were designed to protect. 

As nu funds were available for construction, the work done during the past season 
has consisted entirely of surveys of an unusually extensive character. Such levee 
work asitir thought the allotment for the forthcoming season will construct has 
beeu located and surveyed in the basin from Warrenton to Grand Gulf. All of the 
basins%or subdivisions, except the Cat Island levee district, have been carefully 
surveyed to determine the areas that would be entirely overflowed by backwater 
and those that would not ; also the areas that would be protected by levees not only 
against direct overflow, but against backwater of the highest floods. Surveys to 
determine the character, location, and area of the lands of certain claimants suing 
the United States in the Court of Claims have beeu made, and investigations, maps, 
and reports made. 

The small quarter boat Beta has been used for the accommodation of the survey 
party, consisting of a surveyor, rodman, two chain- men, four laborers, oook, and 
waiter. Considering the size of the party and the character of couutry traversed, a 
very large amount of work has been done. The survey of the first basin, from War- 
renton to Grand Gulf, was commenced November 14, 1894, and field work on the last, 
the one from Fort Adams to Tunica, is just completed. The work of the party may 
be summarized as follows : 

Miles. 

Old levee cross-sectioned for enlargement 5.4 

New levee line located and surveyed 5. 9 

Old levee traversed and examined 177. 8 

Bank lines run 26. 4 

Meander lines for topography 96. 6 

Level lines for contours 110 

Total 422.1 

Over 300 square miles of country have been surveyed. The topographical map 
showing areas exempt and subject to overflow f^om water from the basiu from War- 
renton to Grand Gulf has been completed by the party in the field, and other maps 
are under way. A line for a levee has been located and surveyed ready for construc- 
tion as soon as the funds are available. Ample data have been acquired from which 
to determine the practicability, general location, dimensions, approximate cost, and 
area that would be protected by levee work that may hereafter be undertaken in 
this district. 

Very respectfully, your obedient servant, 

H. S. Douglas, Assistant Engineer. 
Capt. Geo. McC. Derby, 

Corps of Engineers f U. S. A. 
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REPORT OF MR. W. J. UARDBE, ASSISTANT ENGINEER, IN LOCAL CHARGE OP THE 
ATCHAFALAYA, LAFOURCHE, AND PONTCHARTRAIN LEVEE DISTRICTS. 

Baton Rouge, La., May 1, 1895. 

Sir : I have the honor to submit the following report for works under my local 
direction for the period from May 1, 1894, to May 1, 1895 : 

general methods. 

Surveys. — The method practiced last year has been continued and surveys were 
made by three small parties, consisting of a surveyor, rodman, and skilled laborer, 
assisted by such local labor engaged at each levee as was necessary. These parties 
did not use boats, except as stated below, but moved by public carriers, securing 
local <|uarters and board. 

Duriug the months of December and January it was found that unapplied balance 
of allotments existed in the several districts, and it was considered advisable to apply 
same to levee construction before high water. 

To get the proposed lines surveyed and placed under contract in short time, a small 
survey party was quartered on the U. S. S. General Newton and surveyed 19 leveea. 

The established grade is 2^ feet above the 1893 high water. The actual mkde 
varies from 2 to 3.7 feet above high- water plane, owing to lack of anthentio nigh- 
water observations at all points throughout the districts. 
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Tile drainage,'^'So tile drains were laid daring the past year. The tiles laid two 
years afo have never had sufficient water against the embankment under or behind 
which tney were placed to fully test their practical value. 

At the present writing the river has not acquired sufficient height to put the water 
against the embankments. There has consequently been no further test of the drains 
than was stated in my i^ort for last year. 

Mnek or 5a«e diiohea, — These ditches were cut under levees only at such localities 
as surrounding conditions suggested the existence of hidden substances Ukely to 
impair the integrity of the embankment. 

For the purpose of destroying crayfish and mnskrat leaks, as well as exposing 
injurious hidden matter for removal, large base ditches were dus where local con- 
ditions required, in front or behind some of the embankments, under the new section, 
where existing levees were enlarged. * 

Repairs, — During August, September, and October inspectors were sent in the field 
and engaged locaii^J^or, with which all levees were fully repaired. 

There having been no hi^h water last year, the repairs at no levee were extensive 
nor of special nature, consisting mainly of restoration of rain or wave wash, resod- 
ding new embankments, cutting and removal of weeds and other objectionable 
vegetation, and either creating or restoring impaired drainage of borrow pits. 

Supervinon. — The method of supervision has been about the same as reported for 
previous years. It consisted of one regular surveyor, at $125 per month, whose prin- 
ciiMil duty has been in connection with construction work, although he has been used 
to make surveys when other duties admitted ; one surveyor, at $125 per month, for a 
portion of the yean who was at first employed making surveys and afterwards on 
construction work during the busy season; one surveyor, at $100 per month, and one 
at $90 x>er month for a part of the year, engaged exclusively on survey of levees. 

Such number of inspectors as were required were employed Arom time to time and 
paid $90, $75, or $60 per month, according to the amount and responsibility of work 
intrusted to them. 

The duty of an inspector is to remain at all times on his work, keep a daily record 
of operations, submitting weekly reports of same, and to see that specifications of a 
contract are laithfidly executed. 

Inapeoiion. — ^The usual method of inspection is by rail, boat, or buggy, but from 
time to time, as they were assigned to duty under me, the United States boats 
General Newton and General Comatook were used for purpose of inspection. 



ATCHAFALAYA SECTION. 

An allotment of $152,000 was made for levee work in this district for the fiscal year 
ending June 30, 1895. An unexpended balance of $14,139.52 was brought forward 
firom 1894 allotment, aggregating $166,139.52 for expenaiture during the year. 

ConsirucHon. — Contracts were made during the fiscal year 1894 for construction of 
new levees at Lakeland (799.5 R), St. Louis (856 R), and Old Hickory (873 R), to be 
paid for from the 1895 allotment. 

Lakeland was commenced June 23, 1894, and completed July 21, 1894. Old Hickory 
was commenced May 16, 1894, and completed July 14, 1894. St. Louis was not com- 
menced until September 12, 1894. 

Commencing with September 1, 1894, and subsequently from time to time until 
February 19, 1895, contraots were made for levee work at the following places, to be 
paid for from 1895 funds : 



Name. 



SmithUnd 

Nina 

Hermitage Dike 

Anchorage Ko. 1 and Anchor 

age No. 2 

Cinclare CTpper — 

CInclare l/ower 

Cohn 

Bmaloy Upper 

Bmaley Lower 

Uhry 

St.I>elphlne 

Elixa 

BobcTtion 

Eyergreen 

Olivia 

Arcadia 

Solon que 

T^at Hope 

Cteld<*n Ridge 



Below 
Cairo. 

MUet. 
787 
806 
808 

831 

838 

838 

838 

839 i 

839 

841 I 

841 I 

842 

853.5 

850 j 

858 i 

859 

860 

860 

861 



Bank. 



B. 
B. 
B. 

B. 
B. 
B. 
B. 
R. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 



Name. 



Point Pleasant... 

St.Baphael 

Beatty 

Palo Alto 

Donhoyne 

Ehner 

Eimer Lower 

Bice 

Nodaway .. 

Cora 

Belle Grove 

Dorcevvllle 

Whitecaetle 

GUI Hickory No. 2 

Claiborne 

Eline 

Modeste 

Babin 

Landry 

Smoke Beud 



Below 
Cairo. 



862 
862 
863 
864 
865 
866 
866 
866 
868 
870 
871 
868 
868 
873 
875 
877 
878 
879 
879 
884 



Bank. 



R. 
B. 
R. 
K. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
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Lines were rarveyad and proposals invited for construction of new levees at Pica- 
yaneville (796 R), Poplar Grove Upper (831 R), Poplar Grove Lower (831.5 R), St. 
Elizabeth (866 R), and Tally Ho (867 R). 

At PicayuneviUe all bids were rejected owine to high prices. At the other named 
places bids were rejected and the lines not bniTt as a resalt of objections raised and 
protests made by property holders. 

Extensions of date for completion ranjdng from fonr to forty-two days were 

granted at Nina, Anchorage No. 2, Cohn, Bmsley Lower, St. Delphine, Eliza, Arca- 
ia, Golden Ridge, Nodaway; Cora, Claiborne, Elise, Babin, and Landry levees. 

At Hermitage Dike (808 R), St. Raphael (862 R), and Whitecastle (868 R) levees, 
to obviate injury to the embankment and levees, a road crossing was built to afford 
access to a public landing. At Nina (806 R) two such crossings were built. 

Muck or base ditch. — At Sihithland (787 R) Levee 1,124 feet of ditch, measuring 4 
feet at top, 2 feet at bottom, and 3 feet deep, was dug. 

At Cinclare Lower (866 R) Levee 773 feet of ditch, measuring 7 feet at top, 3 feet at 
bottom, and 5 feet deep, was dug. 

At Cora (870 R) Levee 3,680 feet of ditch, measuring 8 feet at top, 3 feet at bottom, 
and 5 feet deep, was dug. 

At Claiborne (875 R) Levee 4,825 feet of ditch, measuring 8 feet at top, 3 feet at 
bottom, and 5 feet deep, was dug. 

The ditch at Smithland was dug through timbered ground, and its mission was to 
disconnect all roots, etc. 

At the other levees the ditch was dn^ just at the base of the existing embankment^ 
which was being enlarged. The mission of the ditch was to expose for removal all 
injurious foreign substances, as well as to dose up leaks, etc., on the inlet side. 

At the 132,0^ feet of embankment built and rectified 10,777 feet of base ditch was 
cut. being about 8 per cent of total length. 

Survey $» — Dnringthe month of March survey was made and line staked for proposed 
new levee at New Hope (841.5 R) and Medora Upper (851.5 R). 

At the close of this report these works have not been put under contract. 

Oeneral effectiveness. — Based on the axis of the river as the line of effective meas- 
nrement, the 132,072 feet of embankment constructed or rectified by enlargement 
represents 134,445 feet of actual protection. 

BepaWs. — During the months of Au^st, September, and October all United States 
levees in this distnct were fully repaired and put in g^ood condition by hired local 
labor under the supervision of an inspector. The repairs embraced the removal of 
worthless wooden revetment, weeds, and objectionable vegetation, restoration of rain 
and wave wash, and creation or rectification of impaired drainage of borrow pits. 

Supervision. — The total cost of supervision has been $10,354.87, from which must be 
deducted the amount retained on extended contracts, $283.25, making net expendi- 
ture of $10,071.62, which is about 6 per cent of total available funds. 

Ahandoument and condition, — During the year parts of the following levees were 
abandoned, either by reason of caving banks or construction of exten&d back lines 
in anticipation of caving: 



Nftiue. 



Hog Point 

Fortville Low^er 
Golden Ridge . . 
Dunboyne 



Below 
Cairo. 


Bank. 

1 


MiUt. 


1 


787 


R. 


855 


R. 


861.5 


R. 


865 


R. 



Name. 



Belle Grove . 

Celeste 

Mount Salem 
Babln 




Bank. 



R. 
R. 
R. 
R. 



The abandoned length aggegates 3,429 feet, embracing, approximately, 43,930 cubic 
yards. 

On May 1, 1895, there are 295,674 feet of good existing levee in this district, built 
wholly or in part by the United States. 

Protection. — At the date of closing this report the river is far below high- water ele- 
vation. It has been remarkably low throughout the spring, remaining well within 
its banks, and no protection work has been necessary. 

LAFOURCHB SECTION. 



Alhtment,— 'An AWotment of $90,000 was made for levee work in this district for 
fiscal year ending June 30, 1895. An unexpended balance of $10,719.83 was brought 
forward from the 1894 allotment, making an available total of $100,719.83 for expendi- 
ture luring the year. 
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Cimtruetion, — At the doM of my last annnal report no contracts were in force to 
be paid for from the 1995 Ihnds. 

Between October 8, 1894, and December 14, 1894, contraoto were awarded for levee 
work at the following places, to be paid for Arom 1895 funds: 



Name. 



Saotobarg.... 
Laaderdue,.. 
Ferchaad .... 
Pikes Peak .. 

Laara 

Wulow Grove 
SteTenaon — 
SoDgy , 



Below 
Cairo. 


Bank 


MiUs. 




8M 


R. 


886 


R. 


896 


R. 


906 


R. 


911 


R. 


91S 


R. 


918 


R. 


924 


R. 



Name. 



Bank. 



Star 

Madere 

Alice Upper 

Fortier 

Sooiat 

Odier 

WilUwood . 
Starlight... 




. BidA were invited at same time for construction of a levee at Alice Lower (945 R). 
It was found that since survey had been n^ade the district levee board had executed 
the work. Bids were consequently rejected. 

With few exceptions all contracts were promptly executed Extensions of date 
for completion, varying from four to fifty-seven days, were made at Ferchaud, Laura, 
Stevenson, Madere, Fortier, Souiat, Willswood, and Starlight. 

Muck or bate ditch. — At Willswood (951 R) the old embankment, which was raised 
and enlarged, was faulty and insecure, owing to many leaks through or under it. To 
destroy same a ditch, measuring 7 feet at top, 4 feet at bottom, and 4 feet deep, was 
dug Just at the toe of the slope of the old embankment. 

At the 42,l68i feet of levee built and rectified in this district, 3,550 feet of base 
ditch was dug, beins about 9 per cent of the total length of embankment. 

Surveys, — During the months of February and March survey was made and lines 
for proposed work staked at Barton (899 R), Bonsecour (903.5 K), Poor Devil (915 K), 
Willow Grove (917 R), Fashion (937 R), Nine Mile Point (956 R), and Columbia 
Garden (957 R). 

At the close of this report none of these works have been put under contract. 

General effectiveneM,—DMed on the axis of the river as the line of efi^ective measure- 
ment, the 42,I68i feet of embankment constructed or rectified by enlargement 
represents 41,250 feet of actual protection. 

jR«patr«.— During the months of August and September all United States levees in 
this district were put in ffood condition by hired labor under the direction of an 
inapector. Repairs were of same character as described for Atchafalaya district. 

aupervieian. — The totiftl expenditure for supervision has been $6,lf8.06; amount 
retained on extended contracts, $3SB6, leaving net expenditure of $5,943.06, which 
ia about 6 per cent of total available funds. 

Jbandonment and oonditUm, — By reason of construction of new lines, portions of 
Helancon-Lemanville (893 R) and Flagtown (936 R) levees were abandoned, aggre- 
gating 350 feet and embracing, approximately, 3,160 cubic yards. 

At the close of the period for which this report is submitted there are 100,582| 
feet of good existing levee in this district, built wholly or in part by the United 
States. 

J^otectum. — Up to May 1, 1895, the river has remained well within its banks. No 
protection work has therefore been necessary. 

PONTCUARTRAIN SECTION. 

AUot9nent,—Axi allotment of $160,000 was made for levee work in this district for 
fiscal year ending June 30, 1^, which, with an unexpended balance of $1,716.30 
brought forward f^om the 1894 allotment, made a total of $151,716.30. Later on, 
$4,633.04, which had been set aside out of the 1893 allotment for the Atchafalaya 
levee district for construction of a lovee machine, was transferred to this district, 
making a total of $156,394.34 for expenditure during the year. 

BNa 96 245 
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Con8truoiion,^DnTing the fiscal year 1894 oontraoto were made for coiwtruction of 
new leyees at the following places, to be paid from the 1995 allotment : 



Name. 



Ilanrel Lower 

Ben Bar Lower ... 
Towles to Billings. 

Dennis 

Grenada 

Sunshine 

Virginia 

Lono 

Point Clear 

Point Clear Lower 

Arizona 

Revenae 

Linwood 



Below 
Cairo. 



MiUt. 
839 
846 
851.5 
854.5 
858.5 
860 
865 
867 
867.5 
869 
873 
874 
878 



Bank. 



L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 



Name. 



Colomb Park 
Uncle Sam .. 

Convent 

Veniu 

LongueVue. 

Sport 

Hope Lower. 
BeUe Point.. 
Good Hope.. 

Host 

Modoo 

Frellaen 



Below 
Cairo. 



MUet. 
899 

901 

9C3 

909 

910.5 

915 

917 

924 

934.5 

940 

940.5 

946 



Bank. 



L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 



All of these except Revenue, Convent, Venus, Sport Hope Lower, Belle Point, Roet, 
Modoc, and Frellsen were completed before June 30, 1894, and were reported in 
detail in my last annual report. 

At Revenue, Convent, and Belle Point work was well advanoed, bat operations 
were suspended from March 26 to May 21, on account of the river leaving its banks 
and covering the batture from which buildine material was being obtained. 

Venus Levee was commenced on January 26, 1894, and completed August 25, 1894. 

Sport Levee was not commenced until December 17, 1894, and finished March 16, 
1895. Contractors were not allowed to work until the above date, as the question 
of location was not until then finally decided. 

Hope Lower was commenced Julv 30, 1894, and completed September 13, 1894. 
Cotaamenoement of work was delayed on account of height of river. 

Rest Levee was commenced July 18, 1894, and completed September 24, 1894. Com- 
mencement of work was delayed on account of heignt of river. 

Modoc Levee was commenced June 19, 1894, and completed July 25, 1894. Height 
of river prevented earlier commencement. 

Frellson Levee was not commenced until July 6, 1894, and completed Aagoat 28, 
1894. Final location of levee having been deferred aocounts for delay in completion. 

Between October 8, 1894^ and February 19, 1895, conitraots were made for levee 
work at the following places to be paid for from 1895 funds : 



Name. 



Gourrier 

Darrowville 

St. Marj8 Chapel 

Jacob 

Belmont 

David 



Below 
Cairo. 


Bank. 

1 


MOet. 




837 


L. 


886 


L. 


894.5 


L. 


901 


L. 


907 


L. 


914 


L. 




II 



Name. 



OldCburoh... 
Golden Grove 
Modoc No. 2.. 
Frellsen No. 2 
Kenner 




Bank. 



L. 
L. 
L. 
L. 
L. 



I Bids were invited for the construction of a levee at Bagatelle (893 L) and contract 
made, which was later canceled on account of objection and protest made by a 
property holder against the conBtrnction of the levee. 

With few exceptions all works were promptly commenced and completed in advance 
of contract dates, extensions of time ranging from four to thirty-one days having 
been granted at Gourrier, David, Golden Grove, and Modoo No. 2 only. 

A road crossing was built over the Darrowville Levee (886 L) to furnish the public 
access to the Donaldsonville-Darrowville Ferry. 

Muck or base ditch.-^Xt Golden Grove (914.5 L) levee 4,150 feet of base ditch, meas- 
uring 8 feet at top, 3 feet at bottom, and 5 feet deep, was dug at the river toe of slope 
of existing levee. 

At Modoc No. 2 (940.5 L) Levee, 1,535 feet of base ditch, measuring 7 feet wide at 
top, 3 feet at bottom, and 5 feet deep, was dug at the river toe of the slope of the 
existing levee. 

At both of these places the work consisted of raising and enlarging the existing 
levee. The enbankment was in bad condition. Tlie base ditch was cut to destroy 
leaks and expose for removal all logs, stumps, etc., within or under the base of the 
old embankment. 
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At the 51,861 feet of levee built and rectiiSed 5,685 feet of base ditch wae dug, 
being about 11 per cent of the total length of embankment. 

Surveys, — During the months of January, March, and April survey was made and 
line staked for proposed levee work at the following places: 



yame. 



Shannon ... 
Hartines . . . 

Sharps 

Hollywood 
Cbatoworth 
Woodstock . 



Below 
Cairo. 


Bank. 


jri(M. 




836.5 


L. 


842 


L. 


843 


L. 


843.5 


L. 


846.5 


L. 


847.5 


L. 


847.5 


L. 

1 



Name. 



Thlery 

JoUy 

David to Foche 
Mount Airy... 

Glencoe 

San Francisco. 



Below 
Cairo. 


Bank. 


MUm. 




864 


L. 


865 


L. 


914 


L. 


917 


L. 


920 


L. 


920 


L. 



At the date of closing this report none of these works have been put under contract. 

General effectiveness. — Based on the axis of the river as the line for effective meas- 
arement, the 51,861 feet of embankment constructed or rectified by enlargement 
represents 49,295 feet of actual protection. 

liepairs. — During the months of August, September, and October, all United States 
levees in this district were fully repaired and put iu good condition by hired local 
labor under the supervision of an inspector. The repairs were of same character as 
reported for the preceding districts. 

Supervision. — The total cost of supervision has been $5,189.94, from which is to be 
deducted $90.50, the amount retained for cost of inspection on extended contracts, 
leaving a net expenditure of $5,099.44, which is about 3^ per cent of total funds. 

Abandonment and condition. — During the year parts of the following levees were 
abandoned by reason of extending back lines made necessary by caving, or antici- 
pated caving banks: Shannon (836.5 L), Rescue No. 1 (874 L), Uncle Sam (901 L), 
Hester (908 L), Tessier (909 L) and Hope (916 L). 

The length abandoned amouuts to 1,641 feet, embracing approximately 28,100 
en bio yards. 

On May 1, 1895, there are 288,075 feet of good existing levee built wholly or iu part 
by the United States in this district. 

Protection. — As late as May 1, 1895, the river has remaiued well within it banks, 
in consequence of which no protection work has* been necessary. 
Very respectfully, your obedient servant, 

\V. J. Uakdbe, Assistant Engineer, 

Capt. Geo. McC. Derby, 

Co}*ps of Engineers, U. S. A . 
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RJEPORT OF MR. JOHN SMYTH, JR., ASSISTANT ENGINEKR, IN LOCAL CHARGE OF THE 

LAKE BORU17E AND BARATARIA LEVBB DISTRICTS. 

New Orleans, La., May i, 1895. 

Sik: I have the honor to submit the following report on the surveys, construction, 
and repair of levees in the Lake Borgne and Barataria levee districts for the year 
ending May 1, 1895: 

At date of last annual report the only levee unfinished was Carnarvon (978.2 L). 
For further information see ''Construction Lake Borgne district.^' 

LAKE BORGNE DISTRICT. 

On May 1, 1894, the total length of United States levees iu this district was 8.67 
miles, aggregating 372,597.68 cubic yards of earth and 17,479.5 linear feet of revet- 
ment. 

Percentage of length of existing levee built by United States iu this district, 10.2 
per cent. 
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1894-95 LEVEES. 

Surveys. — Purveys have beeu made or reviHed for the following levees, new and 
enlargement : * 



Name. 



Sugar Hod^. .... 

Violet if.... 

Merritt ^... 

CamarTOn Upper 

Stella Upper 

Stella 

Linwood 

Greenwood 

Fanny 

Belair 



Below 
Cairo. 


1 
Bank. ' 

> 


Mile*. 


970.6 


L. 


975.5 


L. 


976 


L. 


978 


L. 


985.9 


L. 


986 


L. 


988.7 


L. 


990 


L. 


993.5 


L. 


995 


L. 



Name. 



MiUa. 

Fairview Upper .996.4 

Fairview 997 

Fairview Lower 997.4 

Barbridge 998. .•» 

Monsecour 999. 4 

CoUette 1.007.6 

Davis i;009.4 

Lousianna Store 1,009.6 

Fort St. Philip 1.039.2 



Below 
Cairo. 



Bank. 



L. 
L. 
L. 
L. 
L. 
L. 
L- 
L. 
L. 



Construction, — Levees were built at points above named, excepting Belair, upper 
portion of Fairview Upper, Collette, and Louisiana Store, which were omitted owing 
to objections of property owners. 

The construction of work under allotment of 1894-95 has been accomplished with- 
out incident worthy of mention. 

Carnarvon {978,2 L) Levee, 1893-94. — During the high- water season weeds had grown 
on this levee; the clearing of these frooi embankment was commenced Juue 28, 1894, 
embankment construction resumed by contractor's force July 2, 1894, and the work 
Anally completed September 16, 1894, two months and twenty-nine days after com- 
mencement. 

The total length of levee built and enlarged by the United States in this district 
during the period covered by this report is 35,908 feet. Total cubic yards of earth 
placed, 238,453.24. Lost by caving or abandonmont from May 1, 1894, to May 1, 1895, 
is estimated at 142,000 cubic yards. 

Repairs, — This worl^ was done during months of August, September, and October, 
1894, by informal contract with citizens in vicinity, under the direction of an 
inspector employed by this office. 

Work accomplished as follows : 

Embankment cleared of weeds, etc., 43,217 linear feet $111. 47 

Revetment repaired, 219 linear feet 35. 02 

Wave wash repaired 7. 86 

Tile drain outlets cleaned 17. 50 

Borrow pits drained 200. 72 

Total 372.57 

1895-96 LKVEKS. 

Surveys for proposed new levee work have been made at — 



Name. 



Brou .... 
Poydraa . 
Scarsdale 



Below 
Cairo. 



Miles. 
970.4 
977.4 
983.9 



Bank. 



L. 
L. 

L. 



Name. 



Below 
Cairo. 



Linwood to Green woo<l 

Mury 

Belle Vue 



Miles. 

987.1 
1.004.4 



Bank. 



L. 
L. 
L. 



Survey party on U. 8. quarter hoat Alpha was sent out April 22, 1895, and continuous 
survey will be made from the lower line of Jackson Barracks (968.5 L.) to the lower 
line of Bohemia plantation (1,013.8 L). 

Revetment. — Wooden revetment has beeu constructed at the following levees : 



Name. 



Below 
Cairo. 



Bank. 



Sugar House 

Linwood 

Fanny 



Miles. 
970. 6 
988.7 
993.5 



L. 
L. 
L. 



Name. 



B«low 
Cairo. 



Belair 

Monaecoar 
Davis 



MiUs. 

995 

009.4 
1,009.4 



Bank. 



L. 
L. 
L. 
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The plan and method of constniction same as described in annual report of 1893-94. 
Total built this season is 4,594.6 linear feet. 

During the year about 57,500 cubic yards of earth has been placed by State of 
LfOnisiana, consisting principally of enlargement, and a considerable amount of 
repair work, such as cutting out leaks, restoring wave wash, constructing and repair- 
ing wooden revetment has oeen done by the local levee board. 

BARATARIA DISTRICT. 

On May 1, 1894, the total length of levee built or enlarged by United S^tes in this 
district, lGi.62 miles, aggregating 356,692.91 cubic yards of earth and 22,^29.5 linear 
feet of revetment. Percentage of length of existing levee built by United States, 
12.8 per cent. 

1894>95 LEVKE8. 

Surveys. — Snrveys have been made or revised for the following levees, new and 
enlargement : 



Name. 



Getxinffer 

B«»lle 

Browns 

Kearney Upper 
Keamej[ Lower 

Concession 

Concord Upper. 
Concord Lower. 
Cedar GroTe.... 
Sarah 



Below 
Cairo 


Bank. 


MUtt. 




900 


R. 


960.6 


K. 


96L7 


R. 


982.2 


R. 


981.1 


R. 


985.3 


R. 


986 


R. 


987 


R. 


989 


R. 


991 


R. 




Mttes. 

992 

994.5 

996.4 

1,003.4 

1, 003. 8 

1.005.7 

1.009.7 

1, 010. 6 

Riceland ! 1,015.6 



Lire Oak Extension. 

Star Upper 

La Reussite 

La Rose 

Parcelle 

Hennitaj^e 

Woodland 

West Pointe a la Hache. 



Below 
Cairo. 



Bank. 



R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 



Construction. — Levees were constructed at points above n^med excepting lower 
portion of Concord Upper, Star Upper, Purcelle, and West Pointe a la nache, which 
were omitted, owing to the objections of property owners. 

The construction work under allotment of 1894-95 has been accomplished without 
incident worthy of mention. 

The total length of levee built and enlarged hy the United States in this district 
during the period covered by this report is 29,063 feet. Total cubic yards of earth 
placed, 234,400.57. 

Lost by caving or abandonment from May 1, 1894, to May 1, 1895,is estimated at 
157,300 cubic yards. 

Bepairs,— This work was done at the same time and by the same method as in 
Lake Borgne district. 

Work accomplished as follows : 

Embankment cleared of weeds, etc. , 55^051 linear feet $269. 67 

Revetment repaired 19.74 

Wave wash repaire<l 18. 91 

Tile drain outlets cleaned 6.27 

Borrow pits drained 107.84 

Total 422.43 

1895-96 LEVEES. 

Surveys for proposed new levee work have been made at — 



Name. 



Below 
Cairo. 



Company Canal 

Conoeaaion Bxtenaion 
Star Upper 



MiU4. 

958.2 
085.5 
994.5 



Bank. 



B. 
R. 
R. 



Name. 



Below 
Cairo. 



Tnrcan 

Alliance .. 
Woo«l Park 



Miles. 

996.1 

998 
1,002.9 



Bank. 



R. 
R. 
R. 



Continuous survey of effective levee is contemplated as soon as that in the Lake 
Borgue levee district shall have been completed. 
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Hevetment— Wooden revetment lias been constr acted at the following levees; 



Xame. 



Belle 

Browns 

Keamejr Lower 

ConceBsioD 

Sarah 

Live Oak Extension 
Star Upper 



Below 
Cairo. 


1 
Bank. 


MiUt. 


1 


960.6 


R. 


ML 7 


R 


083.1 


R. 


985.8 


R. 


991 


R. 


992 


R. 


994.5 


R. 





La ReoBsite....* 

La Rose 

Pnrcelle 

Henoitage 

Woodland 

West Point u la Hacbe 



Milet. 

996.4 
1,003.4 
1,003.8 
1,005.7 
1,009.7 
1,010.6 



Bank. 



R. 

&. 
R. 
R. 
R. 
R. 



The plan and method of constmction same as described in annual report of 1893-94. 
Total length built this season is 15,925.2 feet. 

During the year jibout 19,200 cubic yards of earth has been placed by the State of 
Louisiana, priucipidly new levee, and a considerable amount of repair work such as 
cutting out leaks, restoring wave wash, constructing and repairing wooden revetment 
has been done by the local levee boards. 

Protection. — The low stage of the river with no indications of flood this season has 
rendered protection or preparation for snch unnecessary. 

Personnel, — One surveyor employed at $100 per month whose duties consist of mak- 
ing surveys for new levee work and executing all instrument work at levees under 
construction and when completed. Inspectors were employed at the several levees 
and paid $60, $75, and $90 per month, according to size and number of works under 
their direction, such being governed by their efficiency. Duties of inspectors con- 
sisted in seeing that specidcations and detail instructions were strictly adhered to, 
keeping a record of work, and submitting weekly reports of operations, 
very respectfully, your obedient servant, 

J. Smtth, Jr., Assistant Engineer, 

Capt. Geo. McC. Derby, 

Corps of Engineers, U. S. A, 



Appendix 7 I. 



PRIVATE LEVEES, FOURTH DISTRICT, MISSISSIPPI Rn^R. 

Table of privaU protection levees, 
' LOWER TENSAS LEVEE DISTRICT. 



Name of plantation. 



Holly Grove andDn Rossett 

Do!!!J!!'!!!!!ll!l!!!!!!!!J"!iii!!i!!li;!!!!!l 

Balmoral 

Balmoral, Franklin, Blackwater, Verona, Ruther- 

ford^and Keuilworth 

Front of Winter Quarters 

Front of Evergreen 

Belleview and Lakeland 

Panola and Osceola 

Panola 

Mount Arrarat, Avondale, Moand Place, Oneata, 

Osceola, and Locast Ridge 

Mound Place I 

Cross Keys 

Oneata, Maryland. Delta, St. Peter, and Dixie 

Sbadv Grove, Window Hall, St. Mark's, Waverton. 

ana Helena 

Consuelo and Raven wood 

Spoken, Innisfail, and Pittsfleld 

Koselaud 

Point Pleasant, Excelsior, and Home Place 









Section. 




Length of 


Average 
heiglit. 

Feet 














levee. 


Crown. 


Front 
slope. 


Back 

slope. 


Feet. 


I^t. 


■ 
Feet. 


Fe€t. 


28,600 


3 


3 


2 tol 


2 tol 


2,600 


5 


3 


2 1 


2 1 


8,000 


3 


3 


2 1 


2 1 


8,000 


3 


3 


2 1 


S 1 


47,000 


2.6 


2 


2 1 


2 1 


9,450 


5 


3.5 


2 1 


2 1 


11,300 


4 


8 


2 1 


2 1 


28,400 


4 


3 


2 1 


2 1 


30,000 


3 


2 


2 1 


2 1 


13,000 


3 


3 


2 1 


2 1 


50,000 


3 


2 


H 1 


1« 1 


13.000 


4 


3 


2 1 


2 1 


22,000 


3 


3 


2 1 


2 1 


87,000 


3 


3 


2 1 


2 1 


80,000 


5 


4 


2k I 


24 1 


34,000 


4 


4.5 


3 1 


? 1 


36, 300 


3.5 


4 


2 1 


2 1 


11,800 


7 


6 


2 1 


2 1 


47,000 


4 


3 


1» 1 


1* 1 
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Tahh of private protection levees — Continued. 
LOWBR TENSAS LEVBE DISTRICT><:;ontinued. 



Kame of plantation. 



HollTOroTe and Dn Roaaett. . 

Do!I!!";!ll!;!!I!!'"**!!! 

BaloMiral 

Balmoral, Franklin, Black- 
water, Yarona, Ratharford, 
and Kenilworth. 

Front of Winter Quartan 



Front of Evercreen. 



B«lleview aadXakeland 



Lake 



Panola and Oacaola 

Panola 

Ifonnt Arrarat, Avondale, 

Hound Place, Oneata, Oace- 

ola, and Locuat lUd^ 

Hound Place 

Croaa Kara • 

Oneata, Maryland, Delta, St. 

Peter, and Dixie. 
Shady Grove, Window Hall, 

St. Haiya, Waverton, and 

Helena. 
Conanelo and Baven wood 



Approxi- 
mate 
cubic 
yarda. 



Approxi- 
mate cost. 



&ioken, Inniafkil, and Pittafleld 

K>aeland 

Point Pleaaant, Excelaior, and 
Home Place 



30,000 

10,000 

8,000 

8,000 

30,000 



25,000 

20.000 
43,000 

30,000 
13,000 
88,000 



21.000 
22,000 
87,000 

200,000 



110,000 

44,400 
70,000 

77.000 



Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 



Unknown. 
Unknown. 



Unknown. 1802-1868 



Unknown. 
Unknown. 
Unknown. 



Unknown - 
Unknown. 
Unknown. 

Unknown. 



$30,000 

Unknown. 
Unknown. 

Unknown. 



Date of construe 
tion. { 



Since 1867.... 
Prior to 1870. 

do 

do 

do 



Since 1874... 
1882 or prior. 



\ 



1862 

1862-1868 

Prior to 1890... 



1874 

1862 

1862-1868, 1803. 



Unknown 

Prior to 1890 



Method of construction. 



Unknown. 
Do. 
Do. 
Do. 
Do. 



Scrapen and cast with shov- 
els. 

Unknown. 

Wheelbarrows or cast by 
shovels. 

Cast with shovels. 
Do. 

Scrapers. 



Scrapers and barrows. 

Castinjp; scrapers and bar- 

rows. 
Wheelbarrows and scrapers. 



Unknown; possibly wheel- 
barrows. 
Do. 
Scrapera. 

Do. 



"Same of plantation. 



Holly Qrove and Du Bos- 
aett. 

Do 

Do 



Balmoral 

Balmoral, Franklin, Black- 
water, Verona, Ruther- 
ford, and Kenilworth. 

Front of Winter Qnartera. 



Front of Evergreen . 



Purpose of pro- 
tecting. 



Belleriew and Lakeland. 



Panola and Osceola. 
Panola 



Island inside 
( Lake Bruin. 



Honnt Arrarat, Avondale, 
Hound Place, Oneata, 
Usoeola, and Locuat 
Ridce. 

Hound Place 

Croaa Keys 



Oneata, Maryland, Delta, 
St. Peter, and Dixie. 

Shady Grove, Window 
HaU. St Marys, Waver- 
ton, and Helena. 

Conanelo and Ravenwood.. 



Spoken, Innisfkil, 

Pittafleld. 
Roaeland 



and 



Point Pleasant, Excelsior, 
and Home PUoe. 



Effectiveness. 



Withstood backwater of 
1893. 

do 

1 to 2 feet above back- 
water of 1893. 

do 

Broke several places 1882, 
1883, and 1884. 

Effective against 1882, 
1883, and 1884. 

Effective against any re- 
cent overaow. 

Flood of 1882 went 1) feet 
above levee. 



Overtopped bv flood of 

1882. 
Has not been tested 



Remarks. 



Known as " Bum Levee." 
Known as "Wyoming 
Levee." 

Since 1884 its effectiveness 
has not been tested. 

Best maintained private 
levee in the district. 

Joins upper end of United 
States " Evergreen 
Levee." 



Levee in bad condition. 

Built to grade of back- 
water of 1867. 

Supposed erade 1 foot 
aoove backwater of 1882. 



Encircles plan- j 
tations. 



Thorough, except in 1882. . 
Stood 1893, but topped by 

1882. 
Topped by 1882, but nUwd 

1890 and 1893. 
Broke 1882 



Plantations 
named. 



2 feet below flood 1882, 
utherwise thorough. 



.do 



Thorough 

Broke 1890; noneffective. 



Grade 1.5 feet above 1800 

overflow. 
A draining machine was 

contempuited in original 

plan. 
Cost includes draining 

machine, which is still 

used. 



Grade is elevation of 1893 

water in river. 
Grade is 0.5 foot above 1892 

water. 
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Table of private protsction levees — Con tinned. 
ATCHAPALATA LEVEE DISTRICT. 



Name of plantation . 



Cinolare . 

Stonewall. . . 
St Delphine 
Australia. . . 
Union 



StLoaia 

Lower Eimer 
St Elisabeth. 
Glenmore 



Blythewood 
Augusta.... 



Forest Home 
Catharine — 
Annandale... 



Chatham.. 
Germania. 

Elise 

McManor.. 
Evan Hall 



Kame of owner. 



Harry L. Laws 

L.Kirkland 

Auflrnst Lev ert 

£. M. and V. M. Lefebvre , 

Edward J. Gay Planting and lian- 
nfactnring Co. 

.....do ?. 

B.Lotx 

A.G.Lorio 

George M. Murrell Planting and 
Mannfaoturing Co. 

If . L. Randolph 

George M. Murrell Planting and 
Manufacturing Co. 

fierthencourt and Contelles 

Mrs. J. Supple 

IbberriUe Planting and Manufac- 
turing Co. 

J. A. Berthelot 

G. B. Reuss 

do 

McCall and Legendre 

McCall Bros. Planting and Manu- 
facturing Co. 



Below 
Cairo. 



MiUi. 
838 
830 
841 
847.5 
853 

865.5 
866 
866.5 
867 

867 
867 

867 
868 
860.5 

875 
876 
877 
882 
883 



Length of levee. 



Back 
line. 



Feet. 
3,000 
806 
2,700 
6,000 
4,000 

7,500 
4,400 



2,700 



13,500 
4,800 
5,021 

1,500 
8.600 
2,400 
7,500 
12,000 



Side 
lipe. 



Feet. 

12,200 

1.060 

5,400 



15,000 

2,400 

10,000 

7,000 

4,800 

5,400 
14,000 

13,500 
6,000 
3,636 



Arerase 
height. 



2,400 



20,400 



Feei. 
7 
5 
8 

4.5 
5 

7 

7 

4 
4 

4 
7 

6 

3.5 

4.5 

• 

3 
5 

4 
3 

4 



If ame of plan- 
tation. 



Cinolare 

Stonewall 

St. Delphine . . . 

Australia 

Union 

St Louis 

Lower Eimer.. 
St Elisabeth... 

Glenmore 

Blythewood . . . 

Augusta 

Forest Home.. 

Catharine 

Annandale 

Chatham 

Germania 

Elise 

McManor 

Evan Hall 



Section. 



Crown. 



Feet. 

4 

2 

4 

6 
4 

8 

3 

3 

1.5 

2 

3 
2 

1 
5 
L5 

4 
2 
3 

3.5 



Front ' Back 
slope. I slope. 



Feet. 
2itol 



12 

P 

1\ 
1 
1 
Ij 



It 

3 

P 



li 1 



Feet. 
3 tol 



11 
\' 

3 

i! 
II 

3 
3 

I' 

U 1 

1* 1 

H 1 



1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 



Ap- 
proxi- 
mate 
cubic 
yards. 



92,600 

3,006 
38,400 

19.500 

40,500 

61.600 

44.000 

9,300 

5,300 

9,600 

49,000 
66,000 

16.000 

27.799 

1,000 

15.500 

2,500 

6,200 

45,600 



Approxi- 
mate cost 



$13,000 

800 
Unknown. 

Unknown 
6.075 
0,240 

Unknown. 

Unknown. 

Unknown. 
1,440 

Unknown . 
9,900 

1,760 

6,115 

160 

2,000 

Unknown. 

680 

10,000 



Date of con- 
struction. 



May and 

July, 1879 
}g3Q 

1881-i893!!! 

1868 

1882 to 1890. 

1883 

Unknown.. 

1890 

Unknown.. 
1867 

1876 

1876 

1880 

1884 

1894 

1888 

1883 

Jan. and 

Feb., 1893. 

1887 



Method of construction. 



Wheelbarrows. 

Do. 
Wheelbarrows and drag 
scrapers. 

Do. 

Do. 

Do. 
Unknown. 
Drag scrapers. 
Unknown. 
Barrows and cast with 

shovels. 
Wheelbarrows. 
Wheelbarrows and cast 

by shovels. 
Drag scrapera. 
Wheelbarrows. 
Cast with shovels. 
Wheelbarrows. 
Cast with shovels. 

Do. 

Wheelbarrows. 
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Table of privale proteetion l€vee$ — Continned. 
ATCHAFALATA LBVEE DrSTRICT-Continned. 



: Porpoae 
qf pro 



Name of plant*- ! tectlng 
tion. fyom 

crevaMe 
water. 



Ciodare . . 
Stonewall. 



EffectiTeness. 



600 A 
60 A 



St. Delphine | 800 A 



Remarks. 



Broke 1884; water stood 2 feet 

over top 1890. t 

Thoroagn 



Australia — 

Union 

St. Lonia.... 
Lower Bimer 
St. Elixabeth 

Glenmore 

Blytbewood . . 

Angnata 

ForeetHome. 



Chatharine 
Annandale 



Chatham . 
Germania. 



Elise 

IftcManor. 



Evan Hall 



300 A 

1.000 A 

2.000 A 

350 A 

300 A 

100 A 

300 A 

600 A 

700 A 

480 A 
600 A 



Water of Hiokey ran over por- j 

tion. 
Thorough 



do 



1882. water 2 feet above top; held 

1884. 
Thorough 



1882, 3 feet above top: 1874, 1884, 

1890, top. 
1882, 2^ feet over top; 1800, 1| 

feet below. 
1882, 3 feet above top; 1884, 1890, 

1 foot below. 
1882, water stood 3 feet above top. 



1882, water 1^ feet above top. 
Thorough 



400 A 

200 A 
180 A 

700 A 



Thorough 

Aaoension crevasse ran over top. . 



1890, water from Lobdell and Mar- 
ganaa stood 3 inches from top; 
much seepage. 

Grade 3 feet Tower than water of 
Hickey crevasse <1868). 



1890, water stood within 2 feet of 

top; slight seepage. 
1800, water stood 5 feet against 

levee; slight seepage. 



Grade, one-half foot above crevasse 
water, 1882; 1890, 2 feet against; 
little seepage. 

Freeseepi^. 

Levee is 2 miles firom Mississippi 

River. 
Levee is 3 miles from Mississippi 

River. 
Levee is 4 miles i^om Mississippi 

River. 

Grade, one-half foot above crevasse 

water of 1882. 
Levee not yet completed; will be 

8,400 feet in length. 
Grade is to he^^ht of crevasse 

water of 1882. 

Grade 3 feet below crevasse water 

of 1882. 
Grade 1 foot above crevasse water 

of 1882. 



PONTCHARTRAIN LEVEE DISTRICT. 



Name of plantation. 



Name of owner. 



Ben Hur 

Chatoworth 

liongwood 

Woodstock 

Grenada 

Point Clear 

Cottage Farm 

Linwood 

Belle Helene 

Biverton-Donaldson 



Clarke, Conway, and O^nge 
Grove. 

Monroe 

Rapidan 

Helvetia 

'Wilton 

StRoae 

LiUy 

Uncle Sam 

Hester 

St Elmo 

Davia 

Golden Grove 

Pport 

Mount Airy 

Hope 

San Francisco and Union 

Terre Haute 

Star 



A.Adler & Co.............. 

F. Gardere 

£. M. Lefebre & Co 

Mrs. E. C.Walker 

Ventress&Co 

ILMilliken 

J.C. Green 

J. C. Brown 

Belle Helene Planting Co 

Miles Planting and Manufacturing 

Co. 
do 



....do 

£. Bourgeois & Bro 

£. Cherbonnier 

E.N, Pugh 

W. H. y redenburgh 

Dnhon& Manuel 

J. A. C Jacobs 

Jesse Ross 

F. Damare 

Estate of D. P. McCann. . 

August Servel 

F. wauguespack 

Joseph Le Bourgeois 

R.MT>liken 

Mrs. S. H. Bourgere 

Mrs. Catharine T. Cofield . 

Leon Godchanx 

....do 



Below 
Cairo. 


Length of levee. 


Back 
line. 


Side 
line. 


MiUt. 
846 
846.5 
847 
847.5 
856.5 
867.5 
877.5 
878 
879 
890 

891 

892 

899 

899.5 

900 

900.5 

901 

90L5 

908.5 

910 

914.5 

915 

915.5 

916.5 

917 

920 

921.5 

922 

922.5 


Fe^t. 

' *7,*566' 
7,700 
8,000 

10,000 
3,000 

**2,*666' 

14,000 
2,400 

27,900 

"*4.'666" 
"i"866' 

3.400 
1,200 
10,800 
8.600 
1,500 
1,600 
3,800 
3,200 
6,300 

"6.' 246* 
8,000 
2,900 
4,335 


Feet. 

2.000 

' 13,666* 

■ *5,"266' 
1,400 

i2,'666' 

13.000 

"2." 366* 

4,000 

5,000 

5,000 

24.000 

10,480 

15,000 

*'2,*966' 

'9,666' 

19,400 

5,400 

5.700 

4,500 



Average 
height. 



Feet. 



3.5 

4 

6 

5 

2.5 

3 

2.5 

3 

3.5 

I 



9 

8 

5 

6 

5 

4 

8.5 

6 

3.5 

4 

3 

7 

3 

5 

7 

7 

8 

8 
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Tabh of private protection leveea — Continued. 
PONTCHARTKAIN LEVEE DISTRICT-Coutioued. 



Name of pUintation. 



Name of owner. 



Cornland Morris Edrington. 

Belle Point and Labranche..! Leon Ciodohaux... 

New Era Lncien Montague. 

La Place ' Mrs.B. La Blanc. 

Woodland .-... 

Diamond 

Ormond 

Deatraban 

Pattemon .". 

Fairriew , 

St George 

Union 



Wm. Cbaflfe Co., Limited 

Joaeph Weill dtBros 

CbarlesE. Alter 

Emile Rost 

Champagne, Hjrmel & Torregrosaa., 

H. 6. Morean 

Mrs. C. St. Martin 

Oary Bros, and others 





Length 


of levee.; 


Below 
Cairo. 


1 


Back 


Side 




line. 
Fset. 


line. 


MiUs. 


Feet 


923.5 


4.000 


4,000 


925 


4,000 


22,400 


925.5 


4,200 


1,200 


926 


12,000 


16,300 


927 


2,000 


2,000 


934 


9.000 




938.5 


6,200 




940 


4,800 


io.ooo 


944 


8,900 


10,500 


945 


8,000 


7,000 


954.5 


3,000 




921 


3,880 





Average 
helg^ 



Feet 



5.5 

9 

6 

6 

3 

5 

4 

5 

5 

6 

8 

8 



Name of plan- 
tation. 



BenHar 

Chats worth. . 
Longwood . . . 



Woodstock . . 

Grenada 

Point Clear. . 
Cottage Farm 



Llnwood 

Belle Helene. 

Riverton-Don 
aldaon. 

Clarke, Con 
way, and Or 
ange Grove 

Monroe 



Section. 



Crown; 



Rapidan 



Helvetia. 
Wilton . . 



St Roae 



Lilly 

Uncie Sam. 



I 



Hester 

St Elmo 

Davis 

Golden Grove . . 

Sport 

Monnt Airy... 

Hope 

San Francisco 

uid Union. 
Terre Haute... 

Star 

Reserve 

Cornland 

Belle Point and 
Labranche. 

New Era 

La Place 

Woodland 

Diamond 

Ormond 

Destrahan 

Patterson 

Falrview 

St. George — 
Union 



Feet 
1.5 
2.5 
3 

4 

1.5 
2 
3 

3 
2 

4 

1 

4 

1 



4 
2 


w 


3 


H 


2 


H 


2 


H 


4 


2 


1.5 


U 


2 
1.5 


11 


8 


2 


2 


1 


3 


1 


4 


1 



4 

6 
3 
6 

3 
3 
2 
3 

2 
6 
7 
4 
4 
4 



Front 



slope, slope. 



Back 



Feel 
Uto 

? 
|i 

H 

2 
2 

U 



u 



Feet 
IJto 



u 

2 

2 
2 

Ik 

H 



It 



I' 



? 

I' 




2,000 

9,500 

69,000 

7,500 
4,700 
2,700 
8,300 

3,400 
15,500 

49,800 

39,200 

76,500 
2,500 



4,500 
21,000 



16,000 

7.400 
61,000 

57,000 

14,500 

1,900 

2,500 

27,000 

4,500 

17,500 

92,500 

40,500 

46,000 

52.000 

18,000 

173,000 

14,500 

94.000 

3,500 

17,500 

6,500 
44.00U 
52,000 
38,000 

2,800 
13,500 



Approxi- 
mate cost. 



$100 
Unknown. 
5,520 

Unknown 
I^nknown . 
235 
400 

Unknown. 
2,350 

12,450 

9,800 

13,000 
300 



Unknown. 
2,000 



2,000 

Unknown. 
Unknown. 

6,000 

Unknown. 

600 

Unknown. 

3,500 
Unknown. 
Unknown. 

9,250 

4,700 

12,000 

10,000 

6,000 

34,600 

Unknown. 
Unknown . 
Unknown . 
2,360 

Unknown. 
Unknown . 
Unknown . 
Unknown. 
Unknown . 
2,000 



Date of con- 
stmotion. 



Jan. 1892. 
1858...... 

1894 



Prior to 1864. 
I 1857 



1890 

June, Joly, 

1883. 

1857 

1892, 1893, 

and 1894. 
Mar., April, 

1898. 
Unknown... 



1890, 1892, 
and 1893. 
March. 1880. 



June, 1892.. 
Feb., Mar., 
18d4. 

Jan., Mar., 
Apr., 1893. 

1882 

1858, 1891. 
1892, 1898. 

1862......... 

Prior to 1*864*. 

June, 1893.. 

March, 1890. 

1883 

1884 

1891 

1890-1894.... 

Jan., April, 

1894. 

1891 

1881 

1890 

May, 1893- 

Feb., 1894. 
Unknown... 
1890-1893.... 

1891 

During 1893, 

1894. 
Unknown... 

do 

1884 

Unknown... 

1892 

March, 1893. 



Method of oonstmction. 



Cast with sbovela. 
Wheelbarrows. 
Wheelbarrows and drag 

sorapera. 
Unknown. 
Cast with shovels. 

Do. 
Wheelbarrows and oaat 

with shovels. 
Unknown. 
Wheelbarrows and drag 

■orapera. 
Wheelbarrows. 

Do. 



Do. 

Drag scrapers, wheelbar- 
rows, and cast with 
shovels. 

Drag scrapers. 

Drag scrapers, wheelbar- 
rows, and oast with 
shovels. 

Drag scrapers. 

Wheelbarrows. 
Wheelbarrows and drag 

sorajpers. 
Wheelbarrows. 
Unknown. 
Wheelbarrows. 
Cast with shovels. 
Drag scrapers. 
Cast with shovvls. 
Wheelbanrowv. 
Drag scrapers. 

Wheelbanrowa. 

Do. 

Do. 

Do. 
Wheelbarrows and drag 

scrapers. 
Unknown. 
Drag scrapers. 

X>o. 
Wheelbarrows. 

Unknown. 

Do. 
Wheelbarrows. 
Unknown. 
Drag scrapers. 
Wheelbarrows. 
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Table of private protection levees^-Contmned, 
FONTCHARTRAIN LEVEE DISTRICT-Continned. 



Name of planta- 
tion. 



BenHor.... 
Chata worth. 

Iiongwood.. 



Woodatock 
Grmada . . . 



Point Clear 

Cottage Farm 

liiswood 

Belle Helene 

SivertODJDon a Id- 



Clarke«CaDway,and 

Orange Orore. 
Monroe 



Bnpidiin 
Helvetia 



Wilton.... 
St^Roae.... 

LiUy 

Uncle Sam. 



Heater... 
St. Elmo. 



Dnvia 

Golden Grove. 
Sport 



Mount Airy. 
Hope 



BanFrmnciaco and 
Union. 

Terre Hante 

SUr 



Conland 



BoQa Point and 

Labranche. 
Hew Bra 



La Place. 



Pnrpoae 
of pro- 
tecting 
from cre- 
vaaae 
water. 



Woodland 
Diamond.. 



Oimond... 
Doatrahan 
Pfttteraon. 



FAirview ., 
Stb George 



Union 



*100A 
ISOA 

(i) 

500A 
:700A 

^4Q5A 

lOOA 

450A 

1,800A 

1,300A 

4,052A 

1,800A 

lOOA 

2MA 

4MA 

340A 

70A 

250A 

700A 
250A 

150A 

200A 

aooA 
asoA 

600A 
700A 
600A 

saoA 

720A 
200A 
1,200A 
150A 
800A 

Few A 

1,200A 

4fiOA 

600A 

260A 

1,OOOA 
lOOA 

400A 



Effectiveness. 



Thorough 

Rescue crevasse ran over 
portion. 



Rescuecrevasse ran over top . 
Thorough 



do 
.do 



Rescue water ran over; held 

Landiy. 
Rescue crevasse water ran 

over top. 
Thorough ^ 

.....do 



.do 



Remarks. 



Kita ran over; Belmont 4 

inches from top. 
Thorough 



Belmont 6 inches above top. 
Belmont ran over top 



Belmont 5 inches over top . . . 
Belmont and Nita water 

stood over top. 
Thorough 



Belmont and Kita water 

stood over top. 
Thorough 



Nit»-Belmont over top. 
Thorough 



.do 



Thorough. 
.....do.... 



Ilita2i over top; Belmont 
top. 



Kita water broke levee; Bel- 
mont top. 
Thorough , 



do 



Sarpy water stood 3 feet 

above top. 
Bonnet Carre few inches of 

top. 
Sarpy water atood 4 inches 

above top. 



Thorough. 
....do.... 



Highest water stood 1 foot against levee. 



Levee is now building and will be 24,000 
feet in length. 

In rainy seasons water stands 4 foot 

against levee; seepage ftee. 
WMer seldom stands against levee; no 

seepage. 
Rescue water stood within few inches of 

top; very little seepage. 



Levee incomplete when water ran over ; 

grade now 1 foot above Rescue. 
Rescue water stood 5 feet against leveo ; 

very little seenage. 
Rescue and Belmont water stood few 

inches of top ; tree seepage. 
Belmont water stood 5 feet against levee ; 

little seepage. 



Belmont water stood 4 feet against levee ; 
free seepage. 



Very little aeepage. 

Rescue water st^sd 4 feet against levee; 
seepage very tree. 

Rescue water stood 9 feet against levee ; 

little seepage. 
Rescue water stood within few inches of 

top; very firee seepage. 
Rescue water stood 1 foot against levee; 

tree seepage. 
Cypress piling 2 inches thick Extends for 

entire lengtn of levee. 

Belmont water reached within few inches 

of top ; very little seepage. 
Belmont water reached within few inches 

of top of levee. 

Belmont water stood 4^ feet against levee ; 

very little seepage. 
Belmont water stood 4 feet against levee ; 

very little seepage. 



Ket grade 2 feet above water from Kita 

crevasse. ^ 

Free seepage. i^^ . 

Belmont crevasse water stood 6 inches 
against levee. 

Grade 1 foot above highest water in 
swamps back of plantation. 



Slight seepage. 



Grade 1 foot above water from Sarpy, 
Anchor, and Belmont crevasses. 

Levee built on several small tracts of 
land. 



* From boyou water, t Plantation from crevasse. ; From swamp water. ^ From rice-field water. 
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Table of private vroteciion levees — Continued. 
. LAFOURCHB LEVEE DISTRICT. 



Name of plantation. 



Point Honmas. 
Pikes Peak.... 

Felicity 

St. James 



Armant 

Laura 

Home Place 

Succeed 

Evergreen 

Carroll 

Colombia 

California and Oold Mine 

Glendale , 

Amelia 

Trinity , 

Waterford and Killona 

SUr 

Speran sa 

Ashton 

Ellington 

Willsvrood 

Fairfield 

Southside. . . ; 

Faseude 



Name of owner. 



Iktlow 
Cairo. 



Cofleld Sc Rollins 

J. D. Caskins A. Co 

Folse 6l Bertrand 

Miles Planting and Manufacturing 
Co. 

do 

A. F. Wagnespack 

Florestan waguespack 

A. F. Wagnespack 

A. Songy 

Estate of firadish Johnson 

Cairo, Graugnaid A. Co 

Mrs. F. E. Tassin 

George Sarpv 

Joseph R. Kymel 

H. A. LeSassier , 

R.Milliken 

Mrs. E. Bourbon 

LeBrache Plsnting Co.. Limited 

Ashton Planting Co., Limited 

Ellington Planting Co 

Schmidt & Zelgler. 

R.MlUiken 

A. 0.& F.M.Ames 

L. H. Marrero 



Miles. 
891 
905 
908 
909.5 

910 

911 

913 

913.5 

917 

918 

923 

924 

927 

928 

929 

931 

931. 

938. 

939 

940 

051 

954 

959 

960 



Length of levee. I 




Average 
height. 



Feel. 



5 
5 



10,000 
1,200 
1,200 
1,260 
8,000 

13,000 
4.900 
4,900 



11.000 i 
2.«00 



3,200 
2,400 
9,600 
3,554 
4,800 
6.700 
3.^ 



5.250 
2,000 



3.000 
8,000 
5.0OO 
2.700 
9.000 

10,000 
4,500 
4,335 
5,400 

20,000 

23.000 
2,000 
4,500 

28,560 
5,000 



4.5 

4 
3 
3 

3 

3.5 

3 

4 

4 

5 

5 

3 

5 

4 

8 

6 

5 

6 

4 

4.5 

9 

7 

6 

4 



Name of plan- 
tation. 



Point Honmas 

Pikes Peak . . . 

Felicity 

St. James. 
Armant .. 
Laura .... 



Crown. 



Section. 

Front 
slope. 


Baok 
slope. 



■ V 



Home Place. . . 

Succeed 

Evergreen ... 
Carroll , 



Feet. 

3 

o 

1 
2 
2 
1.5 

2.5 
2.5 
2 
4 



Columbia 

California and 

Gold Mine. 
Glendale 



Amelia 
Trinity 



Waterford and 
KiUona. 

Star 

Speranxa 

Ashton 

Ellington 

Wills wood 



Fairfield. 



Southside. 
Faaende . . 



4 

3 



Approz 
imate 
cubic 
yards. 



Feet. 

l^t^ol 



Feet. 
l^tol 



Ij 
ll 
l[ 

w 

It 
ij 
1 
1 



1 u 

1 1} 

1 i u 

1 u 

1 ! ll 

1 ll 



6 


2 


3 


U 


3 


U 


8 


2 


12 


2i 


i.J 


n 


4 


2 


4 


H 


2.5 


i{ 


1 


li 


4 


3 



1 
1 



1 

1 
1 
1 
1 



2* 
3 



2 

H 

2 

2 
3 



3 



1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 



1 
1 



1 
1 
1 
1 
1 



1 



3,700 

4,700 

850 

6.400 

24,500 

2,700 

900 

1,600 

9,500 

33,000 

31,000 
8,250 

5.250 

17,400 
125,000 

40,700 

20,400 
33,500 
33,600 
36,400 
30,600 

15,000 

111,200 



Approx- 
imate cost. 



1 i 3 1 ' 15,500 



Unknown. 

Unknown 
Unknown. 
Unknown . 
Unknown. 
Unknown 

Unknown. 
Unknown 
Unknown. 
Unknown. 

Unknown . 
Unknown 

Unknown. 

Unknown . 
$8,500 

7,500 

3,060 
Unknown . 
Unknown . 
Unkcjvvn. 

1,100 

1,875 
15,568 

1,500 



Date of con- 
struction. 



Jan., Feb. I 
Mar., 1894. 
1884 

1884 

1884 

1890 



1891. 
1891. 
1891. 
1891 



Unknown... 
.....do 



1886. 

1891. 
1891. 

1891. 



1891 

1891 

1885-1892... 
Unknown. . . 
May-June, 

1894. 

1891 , 

Jan.-Jone, 

1893. 
1884 



Method of construction. 



Caat with shovels. 

Unknown. 

Cast with shovels. 

Bo. 

Do. 
Cast with shovels and 

drag scrapers. 
Dragserapers. 

Da 

Do. 
Drag scrapers and wheel- 
barrows. 
Unknown. 

Do. 

Wheelbarrows and drag 

scrapers. 
Drag scrapers. 
Wheelbarrowa and drag 

scrapers. 
Do. 

Do. 

Do. 

Do. 

Unknown. 



Dredge boat. 

W hedbarro WB. 

Wheelbarrows 

dredge boat. 
Wheelbarrowa. 



and 
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Table of private protection /aoMt— Continued. 

LA^URCHE LBVEE DISTRICT- Continaed. 



Kame of plantation. 



Point Honmas 
Pikes Peak... 



Pnrpoae 
of pro- 
tecting, 
from cre- 
vaaae 
water. 



FeUcity... 
St. James. 



Armant. 



Lanra 

Home Place. 
Sacceed 



Evergreen 

Carroll 

Columbia.. 



California and Gold 
Mine. 

Olendale 

Amelia 



Trinity 

Wateiford and Kil- 
lona. 

Star 

Speranxa 

Ashton 

Ellington 



Willswood. 



Fairfield.. 
Southaide. 
Paiende.. 



200A 

40A 
300A 

600A 

125 A 
175A 
180A 

400A 

020A 

800A 

450A 

(0 
800A 

500A 
l.OOOA 

120A 

200A 

l.OOOA 

900A 

2,00OA 

935A 

1,600A 

300A 



Effectiveness. 



Tborongh 

1884 water ran 
over top. 

...do 

Thorough 



do 

do 
.do 
.do 

.do 

.do 

do 

do 



Kemarks. 



...do 
...do 



Thorough 



Davis, water 1^ 
feet over; 
Ames, 2 feet 
above. 



AmoA crevasse, water reached top of levee; great 

deal of seepage. 
Ames crevasse, water came within few inches of 

top; Aree seepage. 
Do. 
Ames crevasse, water reached tojpi tree seepage. 
Ames crevasse, water came within few inches of 

top ; slight seepage. * 

Ames crevasse, water came within few inches of 

top; firee seepage. 
Ames crevasse, water came within 4 foot of top; 

free seepage. 
Davis crevaase, water stood 2^ feet, and Ames, 

1 foot against ; no seepage. 
Ames crevasse, water stood 2 feet against; tree 

seepage. 

Water from Ames crevasse stood 1 foot below top; 

free seepage. * 

Grade 1 foot above water from Ames crevasse. 
Ames crevasse, water stood 1 foot below top; very 

little seepage. 
Grade h foot lorave Davis crevasse water. 
Grade I^ foot above Ames crevasse water. 
Grade i foot above Ames crevasse water. 
Ames crevasse water reached top; great deal of 

seepage. 
Levee not completed; grade 4 foot above highest 

crevasse water. 
Grade 2 feet lower than Ames crevasse water. 
Grade | foot abovf Ames crevasse water. 



* Field from drainage water. t To arrest drainage. 

Table of protection leveee. 
PARISH OF ORLEANS, BARATARIA LEVEE DISTRICT. 



Name of section. 


— ■ • w -■ ■ ■ 

Name of owner. 


Below 
Cairo. 


Length 
of levee. 


Average 
height. 


Oivtna TTpper -i ttt 


• 

Town of Gretna 


Miles. 
062 
063 
064.5 


Feet. 
6,600 
9.240 
7,000 


Feet. 
10 


Gretna Lower and Goaldsboro. 
MoDonoghvilleand Algiers — 


Towns of Gretna and Goaldsboro 

Towns of McDonoghvlUe and Algiers. . 


2 
6 



Name of section. 



Gretna Upper. 



Gretna Lower and 

Gotddaboro 
HcDoiM^hville and 

Algiers. 



Section. 



Crown. 



Feet 




^E?a^^" ! Approx. 
*™*** Imate 



cubic 
yards. 



cost. 




Date of 

construC' 

tion. 



1890. 
1891. 
1891. 



Method of construc- 
tion. 



Scrapers and wheel* 

barrows. 
Cast with shovels. 

Wheelbarrows and 
shovels. 
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Table ofproi€etUm I^eet— G<mtinu6d. 
PARISH OF ORLEANS, BARATARIA LEVEE DI8TRICT-.Continaed. 



Name of section. Purpose of protecting— Effectiveness. 



Gretna Upper.'. 



Gretna Lower and 

Goaldsboro. 
McDonoghville and 

Algiers. 



Remarks. 



Town from possible 

crevasse water. 
.....do 

.....do 



Levee broke 1801 , 

Thorough 

do.. 



Levee 1 mile from river; back line 
joins railroad embankment. 

Earth for constmction bronght iu on 
cars ; levee 1 mile ba<lk. 

Levee } mileAromrivar; ooostruoted 
by Orleans Levee Board. 



TMe of levees protecting ike dty of New Orleans, Orleans Parish, 
LAKE BORGNE LEVEE DISTRICT. 



Xame of section. 



Upper Protection Levee . . . 

Do 

Do 

L^e Pontchartrain Levee. 

Lake Shore Levee 

Orleans Tail Race Levee. . . 

Lake Protection Levee 

Btfyon St. John Levee 

London Avenue Levee 

Lower Protection Levee . . . 

Lake Shore Levee 

Florida Walk Levee 

Interior Protection Levee . 



Name of owner. 



City of New Orleans. 
do 



.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 



Section. 



Name of section. 



Upper Protection ■ 

Levee. 

Do I 

Do 

Lake Pontohar- I 

train Levee. | 

Lake Shore Levee! 
Orleans Tail Race 

Levee. j 

Lake Protection j 

Levee. 
Bayou St. John 

Levee. 
London Avenue 

Levee. 
Lower Protection 

Levee. 
Lake Shore Levee . . 
Florida Walk Levee 
Interior Protection 

Levee. 



Crown. 



Feet. 



Front 
»lope. 



8 

40 
8 



Feet. 

3 tul 



Back 
slope. 



Feet 
3 tol 



8 
40 

20 

6 



ma 

3 



1 ' 
I 



14 



3 
2 

2i 



1 
1 

I 

1 



2 
3 



1 
1 



H 1 



3 
2 

H 

2i 



Approzi* 

mate cubic 

yards. 



13,200 

382,500 
14,500 
82,680 

4,800 
319, 600 



8 ' 3 
10 



1 
1 



3 
3 



1 I Unknown. 

I 

1 130,000 

..j 130,000 

1 ' 240,000 



1 
1 



100,000 
160,000 
Unknown. 



Below 


Length of 


Averafv 


Cairo. 


levee. 

. . . . 


height. 


Milts. 


Fert. 


Ftet, 


962-65 


2,640 


5.5 


iHI2-65 


25.500 


7 


962-65 


6,300 


3.8 


M2-65 


%120 


8.3 


962-65 


4,800 


7.7 


962^45 


35.920 


&3 


062-65 


Unknown. 


5.4 


062-65 


27,000 


7 


962-65 


21.000 


7.6 


9624K5 


16,000 


12.3 


062-65 


11,000 


8 


962^5 


15.000 


8 


96S.65 


Unknown. 


Unknowm 



Approxi- Date of oca- 
mate cost, struction. 



Mothod of oon* 
struoticm. 



#6,600 1890. Unknown. 



382,500 

7,476 

82,680 

12,360 
291,880 



1871-1876.. 

1892 

1871-1876.. 



1804 

1871-1876. 



Unknown. I 

I 
38,350 

Unknown . 

240,000 

26,700 
Unknown. 
Unknown. 



1878 

Being built 

do 

1871-1876. . . 

Being built 

cfo 

Unknown.. 



Do. 
Do. 
Do. 

Wheelbarrows. 
Unknown. 

Do. 

Dredge. 

Shovels, cast up. 

Unknown. 

Do. 
Dredge. 
Unknown. 
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Table of levees protecting the eiiy of New Orleane, Orleane Pariah — Continued. 

LAKE fiORGXE LEVEE DISTRICT-Continaed. 



Name of Mctioii. 



Upper Fzotection 
Leree. 

Do 

Do 



Pnrpoee of protect* 
ing city from— 



EffeetiTe- 
nesB. 



Storm water and 

crevaaaes. 
do 



Thorough 



LakePontchar 

train Leree. 
Lake Shore Leree . 



Orleaaa Tail Race 

Levee. 
Lake Prot e c t i on 

Leree. 
Bayou St. John 

Levee. 
London Arenne 

Leree. 
Lower Protection do 

Leree. 
Lake Shore Leree J do 



do 
do 
do 
do 
do 
do 
do 



Florida Walk Leree 

Interior Protection 
Leree. 



.do 
.do 



.do ... 

.do . . . 

.do ... 
.do... 
.do . . . 
.do . .. 
.do ... 
.do ... 
do... 
.do ... 
.do ... 
.do... 



Remarks. 



This is a supplemental leree on to*) of Upper 
Protection Xeree. 



About 1,500 feet from lake shore; constructed of 
excaration from oanal. 



Spanish ^k 



This leree is the embankment of the 

Fort Railroad. 
Earth is being dredged from Bayou St. John ; will 

be completed in January. 



Used aa embankment for New Orleans and North- 
eastern Railroad ; earth from People's CanaL 

About 1,200 fioet from lake; will require revet- 
ment. 

Is being built by New Orleans and Northeastern 
Railroad to be nse<l as railroad bed. 

On top of Metairie and Gentllly ridges ; small 
fill and section. 




Table of private protection levees. 
BARATARIA LEVEE DISTRICT. 



Kaaae of plantation. 



Name of owner. 



Below 
Cairo. 



Length of liue. 



Back 
line. 



Sonthaide 

Amesrille 

Amesrille to Gretna. 

Aurora 

Orleans 

Stanton 



lolia 

Fori St. Leon 

Belle Chasae 

Cottceasion and Concord 

0»k Point 

Cedar Grore..... 

Sarah 

LIreOakGrore 

Star 

La Renaaite (settlement) 

Allianoe, St. Rosalie, and 

Myrtle Grove. 
Deer Range 



Junior 

Point Celeate 

Do 

Woodland... 

Verar 

ICagnolia.... 



O. A4 de F. M. Ames. 

L. H. Marrero 

Several owners 



HiUiken & Rntledge 

Brugeirres, Lerert Sc Co 

C.A. Larendon 

A. Brualard 

J. P. Kearney 

Haidied^Co 

Hefo A Cousins 

James Wilkinson and H. Mahoney. 

C.C.Packard 

C . P. Wilkinson 

EucUd Borland 

Several owners 

T. S. Wilkinson and others 



St Affuee Orphan Asylum, Mary 
land. 

L. F.Jacka . 

Estate of Bradish Johnaon 

do. 

do. 
T. H. Ballowe. 
H.C.Warmoth. 



Mtlef. 


Feet. 


058 


16,700 


050.5 


2,100 


060 


18.000 


070 


4,500 


071 


6,000 


073 


8,700 


070.5 


5,400 


070 


6.000 


081 


4,400 


083 


14,760 


083.5 


10.380 


087 


3,500 


080.5 


1.600 


000.0 


3,200 


001.5 


6,000 


004 


3,765 


006.5 


13.660 


1001 


32.200 


1,005 


18,400 


1,006 


5.600 1 


1.007 


8,400 1 


1.007 


8.400 


1,000 


12,070 


1, 010. 6 


675 


1,012 


7,840 ; 



Side 
line. 



Feet. 

31,300 

5,200 



6.000 

0.600 

4.000 

2,400 

0,000 

8.100 

4.000 

32,000 

10,800 

4,000 

835 

1. 000 



11,000 

7,000 
11,000 



7,000 

840 

8,000 



Arerage 
height 



Feet. 
4.5 
4 
4 

3 
3 
6 

4 

3 

4 

5 

8 

3 

3.5 

2.5 

3 

4 

4 

8 



4 

4.5 
4.5 

4 

3.5 

6 
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Table of privaU proieoiion leveee — Continued. 

BABATARIA LEVEE DISTBICT-Continned. 




# 



Kame of plante- 
tion. 



SontbBide. 



AmesviUe 

Amesville to 
Gretna. 

Aurora 

Orleans 

Stanton 

Beka 

Magnolia 

Fort St. Leon... 

Belle Chasse 

Conceasion and 
Concord. 

Oak Point 

Cedar Qrove 



Sarah 

LiToOsk Grove. 



Star 

La BeuBsito (set 
tlenient).' 

Alliance, St Bo- 
8alie,and Myr- 
tle Grove, c 

Deer Bange 



Junior 

Point Celeste.. 



Section. 



Crown. 



Feet. 

4 

3 

4 

2 

2 

3.5 

3 

2 

2 

3 
5 

2 
2 

2 
2 

2.5 
3 

8 



Front 
slope. 



Feet. 
2 tol 



2 
2 

It 



Do.... 
Woodland 



Vevay ... 
Magnolia 



3 
8 

4 
6 

4 
12 



2 
2 

It 
it 
It 



1 
1 

1 
1 
1 
1 
1 
1 

1 
1 

1 
1 

1 
1 

1 
1 



Back 
slope. 



Feet. 
2 tol 



2 



it 

H 

2 
3 

U 1 
H 1 



1 
1 

1 
1 
1 
1 
1 
1 

1 
1 



It 
it 



1 
1 

1 
1 



|2 

, 4 



. 2 
I 4 

i^t 



1 
.1 

1 
1 

1 
1 



14 1 



2 

4 

2 

4 



I 
1 

1 
1 



Approx- 
imate 
cabic 
yards. 



100,000 

11,900 
23,100 



Approxi- 
mate cost. 



60,600 

21,400 

7,200 

8,000 

57.200 
139,500 

5,420 
4,500 

7,500 
7,200 



20,7C0 



43,500 

20,500 
97.500 



1 I 
1 i 



1,620 
95,000 



Unknown. 

$1,600 
Unknown. 

Unknown . 
Unknown. 
13,140 
Unknown. 
Unknown. 
2,000 

Unknown. 
15.247 

Unknown. 
Unknown . 

Unknown. 
1,800 

300 
5,600 



Date of con- 
struction. 



1884, 1802-93. 



Method of conatmc- 
tion. 



1884 

Unknown. 



Prior to 1860. 

do 

1891 

1884 

1858 

1884 



1858. 
1887. 



1 Prior to 1860. i 
1801 

Prior to 1860. 
1891 , 



8,000 

Unknown. 
Unknown. 

Unknown. 
Unknown. 

Unknown. 
Unknown . 



1892. 
1882. 

1804. 



Dredge and wheelbar- 
rows. 
Wheelbarrows. 
Wheelbarrows and 
shovela. 
Do. 
Do. 
Do. 
Do. 
Cast with shovels. 
Shovels and wheelbar- 
rows. 
Do. 
Dredged. 

Cast with shovels. 
Wheelbarrows and 

shovels. 
Unknown. 
Wheelbarrows and 

shovels. 
Shovela. 
Do. 

Dredge. 



Prior to 1860 
Prior to 1858. 



1884 < Wheelbarrows and 

shovels. 
Do. 

Dredge and wheelbar- 
rows. • 

Shovels, etc. 

Dredge and wheelbar- 
rows. 

Cast with shovels. 

Wheelbarrows, shov- 
els, and dredge. 



1884. 
1858. 



1889-1891.. 
Unknown. 



N«.eof plantaUon. l''"2^^«j;gS!f=»- 



Effeotiveneas. 



Southside Crevasse water 

AmesviUe do 

AmesviUe to Gretna do 



Aurora . 

Orleans. 
Stanton. 



Beka.... 
Magnolia 



Fort St. Leon. 
Belle Chasse.. 



Concession and Concord 

Oak Point 

Cedar Grove 

Sarah 

Live Oak Grove 

Star 



.do 

do 
do 

.do 

do 

do 
do 

do 

.do 

.do 

do 

.do 

.do 



Highest water 6 feet against 

levee. 
Broke during Davis crevasse. 

Did not protect Davis and 
Ames. 

Inundated from Bell cre- 
vasse, 1858. 

do 

Broke 



LaBeussite(8ettlement) do 

i 

Alliance, St. Bosalie, do 

and Myrtle Grove. 
Deer Bange do 



Bemarks. 



Thorough 

Water firom Bell ran over. 



Thorough 

Water nom Davis and Ames 

ran over. 
Water from Ames ran over. . . 

Water Arom Davis and Ames 

5 feet over top. 
Water from Ames !( feet 

over top. 
Water from Davis and Auiex 

4 feet over top. 
Water Arom Ames ran over. . . 

Highest water 3 feet against. 

.i Water from Davis and Auies 
ran over top. 
Not tested 



15,600 feet fh)m Missis- 
sippi Biver. 
5,200 feet firom Mississippi 

Biver. 
6,000 feet firom Mississippi 

Biver. 
4.000 feet feam Mississippi 

Biver. 
Do.' 
4,800 feet from Mississippi 

Biver. 
3,000 feet from Mississippi 

Biver. 
4,000 feet from Mississippi 

Biver. 



Thorough 



1,600 feet from 

Biver. 
3,100 feet fW>m 

Biver. 
3,000 feet firom 

Biver. 
1,600 feet ftom 

Biver. 
7,000 feet from 

Biver. 
2,000 feet from 

Biver. 
860 feet from 

Biver. 
1,900 feet from 

Biver. 
3.500 feet from 

Biver. 
5,500 feet from 

Biver. 



Mississippi 
Mississippi 
Mississippi 
Mississippi 
Mississippi 
Missiaaippi 
Mississippi 
Mississippi 
Mississippi 
Mississippi 
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TeUfle of private proieeiian levees — Continued. 
BARATARIA LEVEE DISTRICT-Continned. 



Name of plantation. 



Junior 

Point Celesto 

Do 

Woodland... 



Vovay ... 
littiniolia 



Purpose of protect- 
ing against — 



Effectiveness. 



Crevasse water . . ' Water from Davis ran over . 



Remarks. 



do 
.do 



3,500 feet from Mississippi 

River. 
7.000 feet from Mississippi 

River. 



do : Water fhim Davis 3 feet 

over top. 

Thorough ' 3,000 feet from Mississippi 

j River. 

— do 5,000 feet from Mississippi 

I River. 

do do 

do ' do 4,000 feet from Mississippi 

River. 



LAKE BORGNE LEVEE DISTRICT. 



Name of planta- 
tion 



Name of owner. 



Corinne 

Saxenholm 

Repose 

Poydras 

Caernarvon 

Orance Grove. . . 

StCIair 

MonPlaisir 

Scarsdale 

Stella 

Mary 

l*romiaed Land. 

Linwood 

Greenwood 

Fanny 

Belair 

Fairview 

Monticello 

Burbridge 

MoDseconr 

Harlem 

Belleview 

Bohemia 



A. L. Richardson... 

B.S.Story 

E. Sc M. Lehman 

Hill&GiUis 

Fred Meyer 

M. Frank 

Greorge Garr 

H. P . Kemochan 

do : 

S. Hamer 

S.Mathe 

B. C. McCann' heirs 

Elias Lathrap 

Irving S. Lathrap 

Citizens Bank or New Orleans, La. 
Belair Planting Co 

do 

C. V. Thibaut and others 

S. Haapel 

John &elly 

S. Haspel 

Estate of Bradish Johnson 

N. M.Hehert 



Name of planta- 
tion. 



Corinne 

Saxenholm .... 

Repose 

Poydraa 

Caernarvon . . . 
Orange Grove. 

St. CUir 

Mon Plaiair... 

Scarsdale 

Stella 

Mary 

Promned Land 

Linwood 

Greenw<»od 

Fanny 

Belair 

MoDtioello 

Burbridge 

Monsec4>ar .... 

Harlem 

Belleview 

Bohemia 



Crown. 



Feet. 
3 
1 
3 
4 
4 
4 
6 
2 

6 

2.5 

8 

3.5 

3 

3 

6 

4 

2 
4 

4 
4 

3 
6 



I' 

i! 



Section. 

Front 
slope. 

Feet. 

l*tol 

1 

1 

1 

1 

1 

1 ; 

1 > 

I i 

I I 
1 1 
I 

1 I 

1 

1 

1 
1 

1 
1 
1 
1 





Feet. 
Utol 

1* 1 



I; 



2 

2 
2 
2 
2 
2 

H 
2 



2 



2 

I 

I* 

2 
2 
2 
2 
2 
2 
2 

I' 

2 
2 



Approxi- 
mate cost. 



1 
1 
1 ' 

1 : 
1 
1 
1 
1 ' 

1 ; 

1 

1 

II 

1 

1 

1 

t 
1 
1 
1 

1 ; 



4,200 

4,800 

3,000 

4,100 

2,500 

3,600 

7,400 

1,629 

17,800 

15,120 

6,200 

16, 400 

3, 300 

6,100 

31,400 

07,900 

3.700 
18,000 

18,400 
15,200 
17. 400 
17 600 



$150 
400 
300 

Unknown. 
575 
825 

Unknown . 

Unknown. 

Unknown . 

Unknown. 

Unknown. 
4,920 

Unknown . 

Unknown. 

Unknown. 

Unknown. 

925 
2,'000 

Unknown . 
Unknown. 
Unknown . 
Unknown. 



Below 
Cairo. 


Length of levee. 


1 

Average 
height. 


Back 
line. 


Side 
line. 


MiUs. 
972 
974 
976 
977 
978 
979.5 


Feet. 

8,600 
8,000 
4,200 
7,920 
4.825 


Fest. 

5.700 
8,000 
4,000 


Feet. 
2 
2 

L5 
2 
2 
2 


982 

983 

984 

986 

987.5 

988.5 

989.5 

990 

993 

995 

996 




6,000 
4,400 
8,600 
9,400 
3,400 
9,400 
3,300 
2,400 
9,120 

22,000 


• • • • • ■ • 

"8,6o6' 

' 2," 200* 

6,000 

15,000 


3.5 

2 
4 
3 
3 
4 
3 
3 
4 
4 


997 

998.5 

999.4 

1,002.5 

1,004.5 

1,014 


2,600 
5,200 
10,200 
4,600 
6,000 
8.492 


2,500 
5,200 
2.20U 
6,000 
7.400 


3 

4 
4 

8.5 
3.5 

4 



Date of con- 
struction. 



1874 

1879 

1860 

1862 

Unknown 

....do 

1853 or 1854... 
Prior to 1862.. 
Prior to 1874.. 
1874 

iswloi'.".!!'.!!! 

Prior to" i882.. 
Prior to I860.. 
1874 or prior.. 

1891 

Prior to 1870.. 

Prior to 1876.. 
l»rior to 1871.. 

....do 

Prior to 1857.. 



Method of con- 
struction. 



Cast with shovels. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Wheelbarrows. 

Do. 
Shovels. 

Do. 
Probably shovels. 

Do. 
Wheelbarrow 8 and 

dredge. 
Shovels. 

W heelbarrows and 
shovels. 

Do. 
Shovels. 

Do. 

Do. 



PNG 95 ^246 
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Table 0f private protecHan leveee — Con turned. 
LAKE B0B6NE LEVEE DISTRICT-Contlnued. 



liTaine of planta* 
tion. 



Corinne ... 
Saxenholm 



Repose . 
Poydraa 



CaemarvoD... 
Orange GroTO. 

St, Clair 

HonPlaifllr... 



Soarsdale 



Purpose of protecting— 



High tides of lake. 
....do 



.do 
.do 



.do 
.do 



SteUa. 
Mary. 



Promised Land 

Lin wood 

Greenwood 



Peared crevasse English 

Turn. 
Swamp water and high 

tides. 

Swamp water and possi- 
ble crevasse. 

From crevasse 

Swamp water and high 
tides. 



....do 

Swamp water 

High tides and crevasses 

Fanny do 

Belair High tides and crevasse. 



Honticello. 
Bnrbridge . 
Honsecour. 
Harlem . . . . 



Belleview. 
Bohemia.. 



Tidewater. 

....do 

....do 

....do 



do 
do 



Effectiveness. 



Lake Storm water 8 inches 

over levee. 
Lake Storm water 1^ inches 

over levee. 

do 

1 foot water against in low 

places. 



.do 
.do 
.do 



2 feet highest known 
against levee. 

Highest water 4 feet, 1874. . . 

Highest water 5 feet 

Water ttom Greenwood ran 
over. 

Highest water against levee, 

3 feet 
Thorough 



Highest water against 8 
feet. 

Overflowed by Greenwood 
crevasse. 

Highest water 4 feet; thor- 
ough. 

Highest water 3 feet; swamp 
water. 

Highest water 4 feet; thor- 
ough. 

Highest water 4 feet ; tide 
water. 

Highest water 3.5 feet; St. 
w>phie crevasse. 

Highest water to top ; tide 
water. 



Remarks. 



5,700 feet firom ICissiaaippi 

River. 
4,000 feet from Misaisaippi 

River. 
Do. 
Distance from river 2,500 

feet one end and 7,000 feet 

other end. 
2,500 feet firom Mississippi 

River. 
2,400 feet from Mississippi 

River. 
2,300 feetikt>m Mississippi 

River. 
Joins St Clair and Sears- 
dale levees; 8,000 feet 

ftt>m Mississippi River. 
Held out water irom G reen- 

wood crevasse, 1874. 
Do. 
6,000 feet from Miasiasippi 

River; Joins Stella and 

Promised Land leveea. 
Levee ia bnilt through a 

swamp. 
3,500 feet from Mississippi 

River. 
2,500 feet from river. • 

3,000 feet from river. 

4,600 feet Anom river. 

8,500 feet from Misaisaippi 

River. 
2,000 fbet tram river. 

800 feet from Miasisaippi 

River. 
8,000 feet from MiasiaaippI 

River. 
Do. 
2,500 fleet firom MiaaiasippI 

Rvier. 



Appendix 7 J. 

REPORT OF CAPT. GEORGE M'C. DERBY, CORPS OF ENGINEERS, UPON USE OF THK 

dredge ram in levee building. 

United States Engineer Office, 

New Orleans, La., June 4, 1895, 

Colonel: The condition of the channel at the month of Red River is such that it 
is probable that the dredge Ram will not he required at that locality for more than 
a very few months durine the present season. 

As this dredee was built to pump 300 cubic vards of sand per hour and deliver it 
a distance of 300 feet from the side of the dredge and 10 feet above the water, and 
as her ordinary operating expenses do not exceed $44 per day, it appeared to me that 
it ought to be practicable to deliver this material on shore and construct a levee 
with it for very much less than the actual cost of doing the work with the wheel 
scraper by contract. This should be the case particularly in the Lake Borgne and 
Barataria districts, where the levees are rarely more than 8 feet high nor more than 
100 feet from the edge of the bank, and where the level of the bank is so low that 
wheel scrapers do not work to advantage on account of the bogging of the mules. 
The average cost of the work done in tnese districts last year was 13.7 cents per 
cubic yard as against 12.4 cents for the whole of the fourth district. 

I^ then, the material can be dredged and delivered on the line of the levee for 
about 2 cents per cubic yard, the ainerenco between this and 13.7 cents ought to 
afford an ample margin for controlling the flow of water, separating it from the solid 
material, and causing the latter to deposit in the shape of a levee, provided it is prac- 
ticable to do it at all. 

Under this belief I recently put the Ram to work enlarging the levee on Nine Mile 
Point, opposite Carroll ton, an old levee, 8.5 feet high and of weak section, which 
Xe^uirea raising and strengthening by enlarging on the river side. 
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The dredge was on the work twelve days, when she had to stop to go to Red River. 
The difflcalties eneonntered, though only sach as were anticipated, proved mach more 
difficalt to cope with, with only rough-and-ready apppliances, than was expected; 
BO that the practical results obtained were limited to building a short length of levee 
to the full height of the old levee and raising a line about 1,400 feet long an average 
height of about 2 feet. This work was, however, sufficient to demonstrate the prac- 
ticability of the system and to develop the essential details of a working method, 
BO that with the knowledge we now have the dredge can be put to work and kept at 
work without constant interruption, due to washouts on the line of the levee. 

Four methods of confining the flow and separating the solid material were tried. 

(1) Raising a small levee of earth, about 1 foot high, along the foot of the Bloipe 
of the new work, parallel to the old levee; pumping into the space between this 
small levee and the old one ; using the material pumped to raise the small levee 
inch by inch ; allowing the water to flow off longitudinally, escaping at the farther 
end of the work, about 1,300 feet away. 

(2) Substituting for the small levee above described a line of plank on edge, held 
in place by a line of pickets driven into the ground, then placing successive lines of 
planks secured in like manner, at such height and interval as to raise the levee in 
amall terraces as shown on the sketch below. 






s^ 



o^ 




W//y/////////////////////////w///M</^/////^^/yMffff^^^^ 



Sur/ixce^ of^rTXfuncl. 

The water to escape longitudinally, or when necessary laterally, over the top of 
each terrace. 

(3) Placing a line of light timbers at intervals of 10 feet on the proposed slope, 
like rafters of a roof; laying the plank on these rafters so as to raise the slope grad- 
ually, plank by plank, keeping the edge of the topmost plank only an inch or two 
above the level of the solid material deposited inside; securing the foot of the slope 
l>y means of a flap of bagging tacked to the edge of the bottom plank and buried in 
the ground, the surplus water to escape laterally by flowing over the edge of the 
top plank. 



^•«Mt 




.Hank 12X1 

.'Ba.fterS'xS' 

t 

Siirfitce of Water. 



Sur/cLce ofGT'ouTict. 
"-'Dcficble ^ihurX:n€^$ of^^ffi^^- 



3924 REPORT OF THE CHIEF OF EICGINEEBS, U. 8. ARlfT. 

(4) Sab»litntiiify light frames covered with baeging for the plank above mentioned, 
allowing the surplus water to escape laterally by percolation through the bagging. 

The above four methods are mentioned in the order of their simplicity and economy. 

The first failed entirely on account of the impracticability of handling the freshly 
deposited material fast enough, to raise the small levee to keep pace with the work 
of the pump. 

The material (ordinary batture sand) when first deposited is in the nature of a 
very sticky quicksand, which it is almost impossible io handle with either shoved or 
hoe. 

As soon as the small levee was overtopped anywhere along the line a crevasse 
occurred, which rapidly enlarged and drained out all the confined water, washing 
away much or the work accomplished. These crevasses were difficult and expensive 
to repair. 

The second method succeeded as soon as experience had shown how many inches 
the bottom of each terrace plank should be made to overlap the top of the preceding 
one. The minimum lap was found to be 4 inches, and I think in practice 6 inches 
would be better. 

A sufficient length of the levee was raised to a height of 8.5 feet to develop the 
fact that the difficulty of the work does not increase materially as the levee gains in 
height. The topmost terraces were constructed with the same ease as the lower 
ones, once the proper method was understood. 

The third method was tested sufficiently to prove its practicability, but it is 
materially more expensive than the second method and is not worth developing, 
since the cheaper method is satisfactorj'. 

The practicability of the fourth method remains in doubt^ and it is still more 
expensive than the third. 

In my projects for the expenditure of the fundafor 1896, 1 have recommended that, 
in suitable cases, levee work be done with the ram when she is not required in Old 
River. I think this method of construction is worth developing, as it may lead to 
important reductions in the cost of levee work, as the following figures would 
snggost : 



Crew of Ram. 



Per 
month. 



1 master .... 
1 en^neer . . 
1 engineer . . 
1 engineer . . 
1 tireman ... 

1 cook 

1 watchman 
1 deck hand. 



$140.00 
90.00 
85.00 
60.00 
45.00 
45.00 
45.00 
40.00 



Crew of Ram. 



3 deck handa, at 930 

1 cabin boy 

Totol 

Snbaistence 12 men, at 40 centa 

Oil and waate 

Total for wages, snbsistence, etc. 



Per 

month. 



#M.OO 
20.00 



080.00 

144.00 

6.00 



810.00 



Assuming twenty-five working days to the month, the daily exx>en8e on The Earn 
would be ^2.40 plus $12 per diem for coal. 

The expense on shore would be : 

6deck hands, at $30 $180.00 

Subsistence, at $12 72.00 

Total per month 252.00 

Total per working day 10.08 

For the construction of a levee 1,000 feet long and 10 feet high, containing 13,000 
cubic yards of material, about 10,000 feet of lumber, at $12 per 1,000 feet, would be 
necessary, which would cost $120, say 1 cent per cubic yard, but as nearly all of this 
lumber would be used again and again, it would be safe to estimate its cost at 0.25 
cent per cubic yard. 

No measurements have ever been made that will give positive information as to 
the number of cubic yards of material The Ram will handle day in and day out. On 
her contract test she pumped 300 cubic yards per hour. It would seem as if she 
might be counted upon to do 2,000 cubic yards per day often hours. 

At this rate of progress the expense account would stand as follows: 

Per cubic yard. 

Labor, subsistence, etc., on Bam, $44.40 $0. 0222 

Labor, subsistence on land, $10.08 0050 

Lumber 0025 

Total •. .0297 

or, say, 3 cents per cubic yard. 
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It is probable that contingencies of one kind aud another will run this price np 
5 or 6 oentSy at first at any rate; bnt there still remains a wide margin between this 
and the contract price of 13.7 cents. 

It is further to be borne in mind that the wages of the master of The RoMt and part 
of the crew, mnst ran on whether she is at work or idle, and there would therefore 
be economy in finding some useful work for her to do when not reciuired in Old 
River. 

Very respectfully, your obedient servant, 

Gko. McC. Derby, 
Captain of Engineers, 
Lieut. Col. O. L. Gillespie, 

Corps of Engineers, U. S, A,, 

Pretideni Mississippi River Commission. 



United States Engineer Office, 
New Orleans, La., September 17, 1894. 

'Abstract of proposals received in response io adreriisement dated September 4, 1894, opened 
this day by Capt. John Millie, Corps of Engineers, for the construction of a levee on 
Cowpen Neck, near Natchez, Miss, 

[Proposals marked " are the lowest reoeived, and the bidders being considered responsible, they are 

recommended for acceptance. Bid No. 1 Is for all or none.] 





Name and address of bidder. 


Section A. 


Section B. 


No. 


Embank- 
ment and 
excava- 
tions, 58,000 
cabic yards. 


Total cost 
of section. 


Embank- 
ment and 

excava 
tions, 58,000 
cubic yards. 


Total cost 
of section. 


1 


John Scott & Sons. St. Lonis. Mo 


Gents, 
1L40 

m 

10 
17 

ly 

*10 
14 
15 

13.90 
13.20 

13 

11.99 


$6, 612. 00 
6,525.00 
5,800.00 
9, 860. 00 
7,830.00 
7,975.00 
5,800.00 
8, 120. 00 
8,700.00 
8,062.00 
7,656.00 
7,250.00 
7,830.00 
6,954.20 


Cents. 
U.40 

111 


$6, 612. 00 


2 


Lamb Sl Carry. Memphis, Tenn 


6, 815. 00 


3 


Edwin B. Helirason. Natchez. Miss 




4 


Haves Bros.. Baton Rouee. La 


17 

15.74 
13| 
*11 

1^ 
14. 


9,860.00 


ft 


C. D. Leeper St Co.. Baton Rouce. La 


9, 129. 20 


7 
g 


J. A. Andrews &, Son, Baton Ronge. La 

£ltrinfcham Construction Co.. Natchez. Miss. 
A. P. Martin. Waterproof La 


7,975.00 
6,380.00 
8,265.00 
6, 180. 00 


9 


Mannine A, Gibson, Oak wood. Miss 


10 


Albert fi. Gillespie! Yidalia. la 




11 


D. B. Hearin 6c Co., Baton Ronire, La 






12 


C. A. Winter. Greenville, Miss 


16 
18 


9,280.00 


13 
14 


Cbas. H. Baroeron &. Co.. Friars Point. MisA. 
Jonios R. Ward, Jr., Langwood. Miss 


10,440.00 









ISO. 



1 
2 
3 
4 
6 
6 
7 
8 
9 
12 
13 



Name and addresa of bidder. 



John Soott Sl Sons, St. Lonis, Mo 

Lamb Sc Oarrv. Memphis, Tenn 

Edwin B. Heurason, Natchez. Miss 

Hayes Bros., Saton Ronge, La 

C. JL>. Leeper Sc Co.. Baton Ronge, La 

J. A. Andrews Sc Son, Baton Ronge, La 

Eltringham Constmction Co., Nawhez, Miss. 

A. P. Martin. Wateiproof, La 

Manning Sc Gibson, Oak wood, Miss 

C. A. Winter, Greenville, Miss 

Chas. H. Dameron Sc Co., Friars Point, Miss 



Section C. 



Embank- 
ment and 
excava- 
tions. 58.000 
cubic yardfl. 



Cent*. 
11.40 
*114 



17 

14* 

13| 

16.45 

15 

13.97 

15i 

15 



Total cost of 
levee. 



$6, 612. 00 
6. 670. 00 



9.860.00 
8,410.00 
7, 975. 00 
9,541.00 
8, 700. 00 
8. 102. 60 
8. 090. 00 
8, 700. 00 



Section D. 



Embank- 
ment and 
excava- 
tions, 58,000 
cubic yards 



Cent*. 
11.40 
15| 
*llj 
25 

13.97 
17.04 
17.45 
14 
12.97 



in 



Total cost 
of levee. 



$6,612.00 
9, 135. 00 
6,670.00 

14, 500. 00 
8, 102. 60 

10,092.0b 

10, 121. 00 
8. 120. 00 
7, 522. 60 
9. 715. 00 
9,570.00 



Amount available 

Amount covered by this abstract. 



$157, 190. 11 
25,520.00 



Balance 131 670.11 
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United States Engineer Office, 
New Orleans, La., September £4, 1894. 

No. 9 (1895). — Ahatraci of proposals received in response to. advertisement dated Sep' 
temher 13, 1894, opened this day hy Capt. John Millis, Corps of Engineers, for the 
construction of levees in the fourth district, improving Mississippi Biver. 

LOWER TENSAS LEVEE DISTRICT. 

[Proposals marked thus * are the lowest received, and the bidders being considered responsible, they 

are recommended for acceptance.] 



No. 



1 
2 
3 
4 
6 
6 
7 
8 
9 
10 



Name and address of bidder. 



Eltringbam Construction Co.. Natchez, Miss 

Edwin B. Helgaaon, Natchez, Miss 

Sullivan &. Gray. Baton Roiige. La 

J. A Carson, Baton Rouge, La 

Gat uisb ic O Noil, Memphis. Tenn 

Aluert H. Gillespie, Vidalia, La 

John Scott &. Sous. St. Louis, Mo 

James R. Marlow, Natcbes. Miss 

A. P. Martin, Waterproof, La 

Manning &. Gibson, Oak wood, Miss 



Hard Times, enlargement. 



Embank- 
ment and 
excava- 
tions, 35,000 
cubic yards. 



Centt. 



33 
22 
*19.90 



24.9 
29*' 



Total cost of 
levee. 



$11,550.00 
7, 700. 00 
6,905.00 



8,715.00 

i6,'i66.'66 



Deer Park, enlargement. 



Embank- 
ment and 
excava- 
tions, 15,000 
cubic yards. 



Cents. 
18 
12* 
17 
15 

14.40 
*12.40 
17 



16 
15 



Total cost 
of levee. 



$2,700.00 
1,875.00 
2,550.00 
2,250.00 
2, 160. 00 
1.800.00 
2,550.00 



2,400.00 
2,250.00 



No. 



1 
2 
3 

4 
5 
6 
7 
8 
9 
10 



Forest Home. 



Name and address of bidder. 



Embank- 
ment and 
excava- 
tions, 90,000 
|cubic yards 



Eltringbam Construction Co., Natchez, Miss. 

Edwin B. Helgason, Natchez, Miss 

Sullivan & Gray. Baton Rouge, La 

J. A. Carson, Baton Rouge, La 

Garbish &, O'Neil. Memphis. Tenn 

Albert H. Gillespie, VidaUa, La 

John Scott 6c Sons, St, Louis, Mo 

James R. Marlow, Natchex, Miss 

A. P. Martin, Waterproof, La 

Muining St, Gibson, Oak wood, Miss 



Cents. 



14 
15 
13.70 



11.7 



15* 

15 



Total oost of 
levee. 



$12,600.00 
13,500.00 
12,330.00 



10,530.00 



18,950.00 
13,500,0v 



Ashley, new and en- 
largement. 



Embank- 
ment and 
excava- 
tions, 32,500 
cubic yards. 



Cents. 
15.40 
9 

W4 
12.99 

11.45 

*7.98 

n.9 

111 
13 

14 



TotAl cost 
of levee. 



$5,005.00 
2,925.00 
4,712.50 
4,221.75 
3,721.25 
2,577.25 
3,867.50 
3, 818. 75 
4,225.00 
4, 550. 00 



Amount available 

Amount covered by this abstract. 



$82,000.00 
21,932.25 



Balance 60,007.75 
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United States Engineer Office, 
New Orleans, La,, September S5, 1894. 

No. 10 (1895). — Ahstraci of proposals received in response to advertisement dated Sen- 
temher IS, 1894, opened this day by Capt. John Millis, Corps of Engineers, for the 
constraetUm of levees in the fourth district, improving Mississippi Biver, 

4 

ATCHAFALAYA LEVEE DISTRICT. 

[PropoaaU marked thus * are the lowest reoeived, and the hidden considered responsihle, they are 

reoommended for acceptance.] 



2ro. 



2 
3 

4 
5 
6 
7 
8 
10 
11 



Name and address of hidder. 



Dononn A, Daley, Baton Ronge,La.. 

J. A. Carson, Baton Roage, La 

John Soott Sc Sons, St. Louis, Mo 

C D. Leeper St, Co., Baton Rouge^ La. 
Snllivan &. Gray, Baton Ronge, La. . . 
Israel R. Bobbitt, Baton Ronge, La. . 
R. M. Qnigley & Co.^t. Loais, Mo. . . 

Hayes Bros., Baton Rouge, La 

P. J. MiUett, Bato^ Rouge, La 



Evergreen, enlarge- 
ment. 



Embank- 
ment 
and exca- 
vations, 
8,000 cu- 
bic yards. 



CentM. 

17 

19.0 
24 
16.92 



14.93 
•11 
15 



Total cost 
of levee. 



$1,500.00 
1,300.00 
1.592.00 
1,920.00 
1,353.00 



1,194.40 

880. UO 

1,200.00 



Olivia, enlargement. 



Embank- 
ment 
and exca- 
vations, 
37,000 cu- 
bic yards. 



(kntt. 
13.40 
13 

11.93 
10 

12.73 
14.90 
13.74 
11 



Total cost 
of levee. 



$4,958.00 
4,810.00 
4,414.10 
5,920.00 
4,710.10 
5,535.20 
5,083.80 
4,070.00 
4,070.00 



No. 



1 

2 
3 

4 
5 

6 
7 
8 

10 

11 

12 



Name and address of bidder. 



John Treinen, DonaldsonviUe, La 

Donovan tc Dalev, Baton Ronge, La. . . 

J. A. Carson, Baton Bonjre, La 

John Scott & Sons, St. Louis, Mo 

C. D. Leeper & Co., Baton Rouge, La. 

SnDlvan &, Gray, Baton Rouge, La 

Israel R. Bobbitt, Baton Rouge, La... 
R. M. Qnigley & Co^ St. Louis, Mo. . . 
G«o. Byrnes & Co., Baton Rouge, La. . 

Hayes Bros., Baton Rouge, La 

P. J. Millett, Baton Rouge, La 

D. B. Hearin it, Co., Baton Rouge, La. 



Arcadia, enlargement. 



Embank- 
ment 
and exca- 
vations, 
22,000 cu- 
bic yards. 



OenU, 



10.70 

17 

10.73 



13 

13.20 

11.93 

10| 
11 



Total cost 
of levee. 



$3,354.00 
3,740.00 
2,800.60 



2,880.00 
2,904.00 
2,024.60 
2,530.00 
2,810.00 
2,420.00 



Last Hope. 



Embank- 
ment 
and exca- 
vations, 
13,200 cu- 
bic yards. 



CmUa. 
11.25 
10.70 
12 
13 
14 
*9.43 

lit 
n.93 

"4 

10 
13 



Total cost 
of levee. 



$1,485.00 
1, 412. 40 
1,584.00 
1. 716. 00 
1,848.00 
1, 244. 70 
1, 501. 50 
1,574.70 
1,485.00 
1, 820. 00 
1,050.00 
1,584.00 



No. 



1 
3 
3 

4 

6 

6 

7 

8 

10 

11 

12 



Name and address of bidder. 



John Treinen, DonaldsonviUe, La. . . . 
Donovan Sl Daley, Baton Rouge, La. . 

J. A. Carson, Baton Rouge, La 

John Scott & Sons, St. Louis, Mo 

C. D. Leeper &, Co., Baton Rouge, La. 

Snllivan Sl Gray, Baton Rouge, La 

Israel R. Bobbitt, Baton Rouge, La. . . 
K. M. Onigley & Co., St. Louis, Mo. . . . 
ea_Bros., Baton Rouge, La 






Haves 

P. J. MiUett, Baton Rou^, La 

D. B. Hearin &. Co., Baton Rouge, La. 



Soulouque, enlarge- 
ment. 



Embank- 
ment 
and exca- 
vations, 
10,000 cu- 
bic yards. 



Cents, 

11.95 
- 10. 70 

17 

13.4 

14 

11 

14 

11.93 

12 

14 



Total cost 
of levee. 



$1,195.00 
1,070.00 
1, 700. 00 
1, 340. 00 
1,400.00 
1,100.00 
1,400.00 
1,193.00 
1,200.00 
1,400.00 



Beatty. 



Embank- 
ment 
and exca- 
vations, 
18,500 cu- 
bic yards. 



CtntB. 
10.94 
12.40 
11 

10.7 
13 
*9.43 

"I 
10.93 

9.90 

12 

11.20 



Total cost 
of levee. 



$1,478.90 
1,074.00 
1,485.00 
1,444.50 
1,755.00 
1.273.05 
1,535.02 
1, 475. 66 
1,830.50 
1,020.00 
1,512.00 
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No. 10 (1895). — Ahsiract of proposals received in response to advertisement dated Sep- 
tember ISj 1894y ctc.T— Continued. 

ATCHAFALATA LEVEE DISTRIGT-Continued. 



Xo. 



2 
3 

4 

5 

6 

7 

8 

10 

11 

12 



I'fame and address of bidder. 



Donovan & Daley, Baton Roiif^e, La. . 

J. A. Carson, Baton Kongo, La 

John Scott 6c Sons, St. Louis. Mo 

C. D. Leeper &, Co., Baton Rouge, La. 

Sullivan 6l Gra^, Baton Rouge, La 

Israel R. Bobbitt. Baton Rouge, La... 

R. M. Quigley & Co.. St. Louis, Mo 

Hayes Bros.,* Baton Rouge, La 

r. J . Millett, Baton Rouge. La 

D. B. Uearin & Co., Baton Rouge, La. . 



Palo Alto, enlarge- 
ment. 



Embank- 
ment 
and exca- 
vations, 
25,000cu- 
bic yards. 



Cents. 
* 12. 40 

15 

12.9 

13 

16 

12| 
14.90 

13 

17 



Total cost 
of levee. 



Dunboyne, enlarge- 
ment. 



$3,100.00 
8,750.00 
3,225.00 
3. 250. 00 
4,000.00 
3, 2ia 75 
3, 747. 50 
3,250.00 
4,250.00 



Embank- 
ment 
and exca- 
vations, 
3,000 cu- 
bic yards. 



CtnU. 

14.40 

16 

17 
♦13 

14.96 

13 

14 

17 

13 



Total coat 
of leve«. 



$432.00 
480.00 
510.00 
390.00 
466.00 
448.80 
390.00 
420.00 
510.00 
390.00 



No. 



2 
3 
4 

5 
6 
7 
8 
10 
11 



Eimer. 



Rice, enlargement. 



Name and address of bidder. 



Donovan & Daley, Baton Rongo, La 

J. A. Carson, Baton Ron^e, La , 

John Soott & Sons, St. Louis, Mo. . . 
C. D. Leeper & Co., Bat4)n Rouge, La 
Sullivan & Gray, Baton Rouge, La. . 
Israel R. Robbitt, Baton Rouge, La. 
R. M. Qnigloy & Co., St. Louis, Mo. . 

Hayes Bros., Baton Rouge, La 

P. .t. Millott, Baton Rouge, La 



Embank- 
ment 
and exca- 
vations, 
34,000 cu- 
bic yards. 



CenU. 
*12.90 

14 

14.7 

16 

14 

14.70 

12.93 

15 

17 



Total cost 
of levee. 



$4,386.00 
4, 760. 00 
4, 998. 00 
5, 440. 00 
4,760.00 
4,908.00 
4, 396. 20 
5,100.00 
5, 780. 00 



Embank- 
ment 
and exca- 
vations, 
6,000 cu- 
bic yards. 



CenU. 
14.40 
15 
14.7 
16 
13 
16 

14.99 
♦9.95 
12 



Total cost 
of leve«. 



$864.00 
900.00 
RR2.00 
960.00 
780.00 
060.00 
899.40 
507.00 
720.00 





Name and address of bidder. 


St. Elizabeth. 


Tally Ho. 


Old Hickory. 


No. 


Embank- 
ment 
and exca- 
vations, 
25,000 cu- 
bic yards. 


Total 
coat of 
levee.- 


Embank- 
ment 
and exca- 
vations, 
88, 000 cu- 
bic yards. 


Total 
cost of 
levee. 


Embank- 
ment 
and exca- 
vations, 
11,000 cu- 
bic yards. 


Total 
cost of 
levee. 


1 


JohnTreincn, Donaldsonville, La. 
Donovan &. Daley, Baton Rouge, 
La 


Centi. 




Centa. 




Cents. 
12 

n.40 
11 

14 


$1,320 


2 


13.90 

l.-V 

12.7 

14 
12. 72 

14« 
12. 70 

11 

12 


$3. 475. 00 
3, 750. 00 
3,175.00 

3.500.00 
3,180.00 
3, 718. 75 
3, 175. 00 
2. 750. 00 
3,000.00 


15.90 
15.45 
15.4 


$13, 992. 00 
13, 696. 00 
13,552.00 


1.254 


3 

4 
5 


J. A. Carsou, Baton Rouge, La 

Johu Scott & S«m8, St. Ix>uis, Mo. 
C. D. Leeper in, Co., Baton Rouge, 
La 


1,210 
1,540 


6 
7 

8 
10 


Sullivan & Gray, Baton Rouge, La. 
Israel R. Bobbitt, Baton Rougc.La. 
K. M. Quigley &,Co., St. Louis, Mo. 
Haves Bros., Baton Rouge, La.... 

P. i. Millett, Baton Rouge, La 

D. B. Hearin &. Co., Baton Rouge, 
La 


16.97 
14.74 
12.47 


14, 033. 60 
12. 971. 20 
10,973.60 


*}2t 

13 


1,155 
1,416 
1,430 


11 
12 


11* 


10, 120. 00 


11 
11.40 


1,210 
1,254 

















St. Elizabeth and Tally Ho levoes to be omitted in compliance with telegram from Chief of Engineers 
dated September 25, 1894. 

Amount available $161,000.00 

Amount covered by this abstract 20, 475. 81 

Balance 140,524.10 
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United Statics En(;inebk Office, 
Neto Orleans, La.^ September 26, 1894, 

No. 11 (1895). — Abstract of proposals received in response to advertisement dated Sep- 
tember ISf 1894, opened this day by Capt. John MiUis, Corps of Engineers, for the 
construction of lerees in the fourth district, improving Mississippi Jiiver. 

[Proposals marlceil thus * are tbo lowest received, and the bidders being considered responsible they 

are recomnionded for acceptance.] 

PONTCHARTRAIN LKVEE DISTRICT. 



No. 



1 
2 
7 
8 
9 
10 

11 

13 
14 
15 

16 

18 



Name and address of bidder. 



Jacobs. 



No. 



1 

2 

8 

9 

10 

13 

15 

16 

18 



SnlliTHii it. Qrav, Baton Ronge, La 

J. A. Carson. Baton Rouge. La 

Eltrinffham Constmction Co., Natchez. Miss. 

R. M. Quigley &. Co. , SL LoHis. Mo 

Jno. Scott & Sons, St. Louis, Mo 

C. D. Leeper &. Co., Baton Rogue, La 

John Treinen, Donaldson vi He, La 

Israel R. Bobbitt, New Orleans, La 

D. B. Hearin & Co., Baton Rouge, La 

Hayes Bros.. Baton Rouge, La 

Donovan & Daley, Baton Rogue, La 

P.J.Millett«Baton Rouge, La 



Embank 

ment 

andexca 

vations, 

28,000 cu 

bicyanls. 



Total cost 
of levee 



11.43 
*10.99 



14 

13 

13.3 

12. 13 

121 

12.90 

14.75 

12J 

14 



|3, 200 40 
3, 077. 20 



Name and address of bidder. 



3,920.00 
3. 640. 00 
3, 724. 00 
3, 396. 40 
3, 465. 00 
3, 612. 00 
4. 130. 00 
3, 453. 33 
3. 920. 00 



Bnlmont. 



Embank 

ment 
andexca 
vations, 
64. 000 en 
bic yards 



Cents. 
15 93 
15.75 
14.74 
14 
14.9 

m 



14.90 



Total cost 
of levee. 



f 10, 195. 20 

10.080 00 

9. 433. 60 

8, 960. 00 

9,536.00 

10,368 00 



9. 536. 00 



15 

17i 
14 



9,600.00 

11,093.33 

8,960.00 



Frellsen. 



Embank- 
ment 
andexca 
vations, 
31,000 cu 
bic yards. 



SnUivao & Gray, Baton Rouge, La. . 

J. A. Carson, Baton Rouge, La 

R. M. Quigley &. Co.. St. Louis, Mo. . 

Jno. Scott &. Sons, St. Louis, Mo 

C. D. Leeper &. Co., Baton Rouge, La 
Israel R. Bobbitt, Baton Rouge, La.. 

Hayes Bros., Baton Rouge, La 

Donovan & Daley. Baton Rouge, La. 
P. J. Millet t, Baton Rouge, La 



Cent9. 

13^ 

16 
M3 

13.0 

19 

138 

18 

16.90 

15 



Total cost 
of levee. 



$4. 185. 00 
4,960.00 
4. 030. 00 
4, 309. 00 
5, 890. 00 
4, 146. 00 
3,580.00 
5, 239. 00 
4, 650. 00 



LAFOURCHE LEVEE DISTRICT. 



Ko. 



1 
2 
9 
10 
11 
13 
15 
16 



Name and address of bidder. 



Sullivan & Gray. Baton Ronge, La.. 

J. A. Carson. Baton Rouge, La 

Jno. Scott &. Sons. St. Louis, Mo 

C. D. Leeper Sc Co., Baton Rouge, La 
John Treinen, Donaldson ville, La... 
Israel R. Bobbitt, Baton Rouge, La. . 

Hayee Bros., Raton Rouge, La 

Donovan 6c Daley, Baton Rouge, La. 



Saulf 
Embank- 


iberg. 


Ferchaud. 


Embank- 




ment 




ment 




and exca- 


Total cost 


and exca- 


Total cost 


vations. 


of levee. 


vations, 


of levee. 


25.000 cu- 




16.000 cu- 




bic yards 




bic yards. 




GeiUg. 




CenLs. 




10.22 


$2. .'•.55. 00 


10. 93 


$1, 748. 80 


14 


3, 500. 00 


15 


2, 400. 00 


n.7 


2. 925. 00 


16 


2. 500. 00 


13 


3, 2o0. 00 


14 


2, 240. 00 


♦9 


2,250.00 


MO. 68 


1,708.80 


11.70 


2,925.00 


10.90 


1,744.00 


11.95 


2, 987. 50 


18 


2,880.00 


10.90 


2, 725. 00 


11.70 


1,872.00 
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BAJIATARIA LEVEE DISTRICT. 



No. 



2 

4 
5 
8 
10 
12 
13 
15 
16 
17 
10 



No. 



2 
8 

i 
5 
8 
10 
12 
13 
15 
16 
17 



Name and addroas of bidder. 



J. A. Canon, Baton Bonge, La 

Wllliford Sl Rvan, Balooor. La 

R. B. Benton, New Orleans, La 

Martin Head, New Orleans, La 

C. D. Leener Sl Co., Baton Ronge, La. 
Robt McNamara, New Orleans, La. . 
Israel R. Bobbitt, Baton Rouge, La.. 

Hayes Bros., Baton Ronge, La 

Donovan St Daley, Baton Rouge, La. 

John Cleary, New Orleans, La 

P. J. Tyrrell, New Orleans, La 



Getsinger. 



Embank 
ment 
and exca- 
vations, 
21,000 cu- 
bic yards. 



Omif. 
18 



17 

15 

M3| 

18 

10.90 
18 



Total cost 
of levee. 



$3,360.00 



8,570.00 
3,150.00 
2,018.75 
8.860.00 
4,170.00 
8,780.00 



Name and address of bidder. 



Concord Upper. 



Embank- 
ment 
and exca- 
vations, 
14,000 cu- 
bic yaids. 




Total coat 
of levee. 



$1,680.00 
2,170.00 
2,030.00 
1,906.00 
2,605.00 
1,820.00 
1,883.00 
2,100.00 
1,778.00 
1.042.50 
1,818.00 



J. A. Carson, Baton Rouge, La 

P. J. Tyrrell, New Orleans, La 

WiUiford it Ryan, Dalcour, La 

R. B. Benton. New Orleans. La 

Martin Heao, New Orleans, La 

C. D. Leeper St Co., Baton Rouge, La 
Robt. McNaroara, New Orleans, La. 
Israel R. Bobbitt. Baton Rouge, La. 

Hayes Bros., Baton Rouge, La 

Donovan St Daley, Baton Rouge, La 
John Cleary, New Orleans, La 



Concord Lower. 



Embank- 
ment 
and exca- 
vations, 
23,000 ou. 
bic yards. 



Centi. 

•12 • 
12.00 
12.10 

{JJ 

17 

13 

13.45 

15 

12.70 

HI 



Tntalcost 
of levee. 



#2,760.00 
2,067.70 
2,8(13.70 
3,106.00 
8,277.50 
3,010.00 
2,000.00 
3,003.50 
3.450.00 
2,921.00 
3,i2L25 



LAKE BORGNE LEVEE DISTRICT. 



No. 



2 

4 

6 

12 

13 

18 



Name and address of bidder. 



Caernarvon Upper. 



J. A. Carson, Baton Ronge, La. .. . . . 

WiUiford & Rvan, Dalcour. La 

Martin Head, New Orleans. La 

Robt MoNamara, New Orleans, La. 
Israel R. Bobbitt, Baton Rouge, La. 
Donovan Sc Daley, Baton Roage, La 



Embank- 




ment 




fmdexea. 


Total coat 


vations. 


of levee. 


23.000 cu- 




bic yards. 




CerUt. 




16 


$3,660.00 


15.04 


8,66«.20 


15.08 


3,e75.40 


•14 


3.220.00 


14.00 


3,427.00 


14.00 


3,427.00 



Remarks.— The bid of C. D. Leeper St Co. (No. 10) is as follows: Belmont Levee, original, 10.1, 
duplicate, 10 cents; Getiinger Levee, originid, 17.1, duplicate, 17 cents; Concord Lower Levee, original, 
17.1, duplicate, 17 cents. 
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tember IS, 1894 eto.— Continaed. 

LAKE BORGUE LEVEE DISTRICT—Continaed. 



.Ajnonnt available 

i^moant covered by this abetract 

Balance 

Amono t available 

i^mount covered by this abstract 

Balance 



Pontchartrain 
levee district. 



$82,856.07 
16,067.20 



66,788.87 



Lafourche 
levee district. 



$97,444.92 
3,958.80 



93. 486. 12 



Barataria levee 
district. 



$68,456.00 
7,353.75 



61,102.25 



Lake Bornie 
levee distnct. 



$53,952.06 
3,220.00 



50,732.06 



United States Engii^er Office, 

New Orleans, La,, October 10, 1894. 

No. 12 (1895). — Abstract of proposals received in response to advertisement dated Septem- 
ber £7, 1894 f opened this day by Capt. John MiWs, Corps of Engineers, for the construc- 
tion of levees in the fourth district, improving Mississippi Eiver, 

ATCHAFALAYA LEVEE DISTRICT. 

[Proposals marked thus * are the lowest received, and the bidders being considered responsible, they 
are recommended for acceptance. The proposals for Picayuneville being considerea too high are 
recommended for rejection . J 



"No. 



1 
5 
7 
9 



Name and address of bidder. 



Geo. W. Reagan, Red River Landing, La 

J. A. Carson, Convent, La 

John Scott Sl Sons, St. Lonis, Mo 

Edwin B. Hel^nson, Natchez, Miss 



Smithland. 



Embank- 
ment, 
20,000 cu- 
bic yards. 



Cfents. 

16J 

17 

19.45 
*12.95 



Excava* 
tions, 

200 cubic 
yards. 



Centt. 
16 
17 

19.45 
♦12 



Total cost 
of levee. 



$3,182.00 
8,434.00 
8.928.90 
2,614.00 



Jio, 



7 
11 
12 



Name and address of bidder. 



John Soott &, Sons, St. Lonis, Mo 

R. M. Qnigley & Co., St. Lonis, Mo. . 
C. D. Leeper Sc Co., Baton Rouge, La 



Picayuneville. 



Embank- 
ment, 
213,400 
cubic 
yards. 



Cents. 
21.75 
20.60 
20.9 



Excava- 
tions, 
1,900 cubic 
yards. 



Cents. 
10 
20.1 



Total cost 
of levee. 



$46,604.50 
44, 545. 57 
64,806.60 



Ko. 



2 
3 

4 
6 
6 

7 

8 

12 

la 



Name and address of bidder. 



Whiteoastle. 



Embank- 
ment, 
20,.'500 cu- 
bic yards. 



Excava- 
tions, 

65 cubic 
yards. 



Israel R. Bobbitt, Baton Rouge, La 

^tringham Construction Co., Natchez, Miss 

Manning Sc Gibson, Oak wood, Miss 

J. A. Carson, Convent, La 

Donovan Sl Daley, Baton Rouge, La 

John Scott & Sons, St. Louis, Mo 

Hayes Broe., Baton Rouge, La 

C. D. Leeper Sl Co., Baton Rouge, La 

JaaneaM: Sullivan, Baton Rouge, La 




Total cost 
of levee. 



$3, 064. 18 
8, 084. 75 
2,673.45 
8,496.06 
8, 064. 18 
2,968.76 
2,877.80 
3,095.50 
2, 870. 10 
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No. 12 {lS9i}).— Abstract of 2}ro}>o8al8 received in response to advertisement dated Sep- 
tember 27 f 1894y <<c.— ContiDued. 

ATCHAFALAYA LEVEE DISTBICT-Continued. 



No. 



2 
3 
4 
5 
6 
8 
13 



Name and addreas of bidder. 



Israel R. Bobbitt AmesTille, La 

Eltringhani Construction Co., Natchez, Mias 

Manning &Gib8on, Oak wood, Miss 

J. A. Carson, Convent, La 

Donovan & Daley, Baton Rouge, La 

Hayes Bros., Baton Rouge, La 

James M. Sullivan, Baton Rouge, La 



Dorcey ville, enlarge- 


ment. 


Embank- 




ment, 


Total ooBt 


11,000 cu 


of levee. 


bic yards. 




OenU. 




15i 


$1,705.00 


15 


1,660.00 


13.24 


1,456.40 


18 


1,080.00 


19.70 


2,167.00 


*13 


1,430.00 


131 


1,485.00 



No. 



2 
3 
4 
5 
6 
7 
8 
12 
13 



No. 



2 
3 
4 
5 
6 
7 
8 
12 
13 



Name and address of bidder. 



Niune and address of bidder. 



Israel R. Bobbitt, AmesviUe, La 

Eltringham Construction Co., Natchez, Miss 

Manning & Gibson, Oak wood, Miss 

J. A. « arson, Convent, La 

Donovan &. Daley, Baton Rouee, La 

John Scott & Sons, St. Louis, Mo 

Hayes Bros., Baton Rouge, La 

C. D. Leeper & Co., Baton Rouge, La 

James M. Sullivan, Baton Rouge, La. ... 



Nodaway. 



Embank- 
ment, 
29,500 cu- 
bic yards. 



CenU. 
158 
15 
14 
18 

10.70 
15.45 
15 

14i 
-12.93 



Excava- 
tions. 

40 cubic 
yards. 

Cents. 
15i 
15 
14 
18 
19 
10 
10 



M2.0^ 



Total cost 
of levee. 



$4,541.77 
4,431.00 
4,135.00 
6,317.20 
5, 819. 10 
4. 561. 75 
4, 429. 00 



3, 819. 52 



Belle Grove. 



Israel R. Bobbitt, Amesvillo, La 

Eltringhani Construction Co., Natcrliez, Miss 

Manning 6c Gibson, Oak wood. Miss 

J. A. Carson, Convent, La 

Donovan &. Dale}', Baton Rouge, La 

John Scott & Sons, St. Louis. Mo 

Hayes Bros., Baton Rouge, La 

C. D. Leeper &. Co., Baton Rouge, La 

James M. Sullivan, Baton Rouge, La 



Embank- 
ment, 
;50,000cu- 
jbic yards. 

CeiUs. 

13.9 

12.70 

13 

15 
n2.40 

14 

1** 
13.9 

12.43 



Excava- 
tions, 

510 cubic 
yards. 



CenU, 
13.9 
12.70 
13 
16 
*12 
10 
11 

13.9 
12.43 



Total ooftt 
of levee. 



$7,020.89 
6. 414. 77 
6.566.30 
8. 081. 60 
6,261.20 
7,05L00 
7, 306. 10 
7,020.80 
6,278.39 



No. 



2 
3 
4 
7 
8 
11 
12 



Name and address of bidder. 



Claiborne. 



Israel R. Bobbitt, Ameaville, La 

Eltringham Constmclion Co., Natchez, Miss 

Manning & Gibson, Oak wood. Miss 

John Scott & Sons, St. Louis, Mo 

Hayes Bros., Baton Rouge, La 

R. M. Quigley &. Co., St. Louis. Mo 

C. D. Leeper Sc Co., Baton Rouge, La 



Embank- 
ment 
98,850 cu- 
bic vards. 



CenU. 

23 

22 
*15 

17.95 

16 

19.70 

10 



Excava- 
tions, 
1,000 cubic 
yards. 



CenU. 
23 
10 
*15 
10 
16 

19.70 
16 



Total cost 
of levee. 



$22,9^50 
21,847.00 
14.977.50 
17, 843. 57 
15, 976. 00 
19, 670. 46 
15, 976. 00 
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tember S7, 1894, cic— Continued. 

ATCHAFALAYA LKVEE DISTRICT -Continued. 



Xo. 



2 

3 

4 

5 

II 

7 

« 

10 

12 

13 



Eliao, enlargement. 



Name and address uf bidder. 



I 



Israel R. Bobbitt, AmesTille, La 

Eltrin^ham Construction Co.. Natchez. Miss 

Manning Sc Gibson. Oak wood, Mias 

J. A. Carson, Convent, La 

Donovan & Daley, Baton Rouse La 

John 8cott 6c Sons, St. Louis, Mo 

Hayes Bros., Baton Rouge, La 

George Byrnes Sl Co., Baton Rouge, La 

C. D.Leeper Ac Co., Baton Rouge, La 

James M. Sullivan, Baton Ro.nge, La 



EmlMUik- 

ment 
29,000 cu- 
bic yards. 



Cents. 

13| 

12.70 

13 

16 

11.85 

13.05 

14 

13 

U 
* 10. 92 



Excava- 

tiona, 
300 cubic 



Total cost 
of levee. 



J — „. 




Cents. 




13| 


13,918.87 


12.70 


3,721.10 


13 


3,800.00 


16 


4.688.00 


U 


3. 409. 50 


10 


4, 075 50 


12 


4, 006. 00 


13 


3,809.00 


14 


4. 102. 00 


*10.92 


3,199.56 



Xo. 



2 
3 

4 

5 

6 

7 

8 

10 

12 

13 



Naiue and address of bidder. 



Israel R. Bobbitt, AmesYille, La 

Eltringharo Construction Co., Natchez, Miss 

Manning &. Gibson, Oakwood, Miss 

J. A. Carson. Convent, La.. 

Donovan Sc Daley, Baton Rouse, La 

John Scott & Sons, St. Louis. Mo 

Hayes Bros.. Baton Rouge, La 

George Byrnes 6l Co., Baton Rouge, La 

C. D. Leei»er 6c Co., Baton Rouge, La 

James M. SuUivan, Baton Rouge, La 



Modesto, enlargement. 



Embank- 
ment, 
13.000 cu- 
bic yards. 



Cents. 

13 

14.50 

17 

13.39 

16.74 

11 

10| 

12 

*9.92 



Excava- 
tions, 

120 cubic 
yards. 



Cents. 

13 

14.50 

17 

13 

10 

10 

10| 

12 

*9.92 



Total cost 
of levee. 



$1, 886. 00 
1, 705. 00 
1,902.40 
2, 230. 40 
1, 756. 30 
2, 188. 20 
1, 442. 00 
1, 410. 40 
1,574.40 
1, 301. 50 



No. 



2 
3 

5 
6 
7 
8 
11 
13 



No. 



2 

3 

4 

5 

8 

7 

8 

10 

12 

13 



Landry. 



Name and address of bidder. 



Israel R. Bobbitt, Ameaville, La 

EltrinKham Construction Co., Natohess, Miss. 

J. A. Carson, Convent, La 

Donovan 6c Daley, Baton Rouge, La 

John Scott & Sons, St. Louis, Mo 



Hayes Bros., Baton Rouge, La 

C D. Leeper 6c Co., Bat-on Rouge, 



La. 



Embank- 
ment, 
7,000 cu- 
bic yards. 



CenU. 

15* 

13 

18 

16 

20 

12 



Excava- 
tions, 

20 cubic 
yards. 



90 



James M. SuUivan, Baton Rouge, La * 11 . 72 



Cents. 
154 
13 
18 
16 
10 
10 
15 
•U.72 



Total cost 
of levee. 



$1,088.10 

912.60 

1, 263. 60 

1,186.20 

1, 402. 00 

842.00 

1, 053. 00 

822.74 



Name and address of bidder. 



Babin. 



Israel R. Bobbitt, Amesville, La 

Stringham Construction Co.. Natchez, Miss 

Mannmg &. Gibson, Oakwood, Miss 

J. A. Carson, Convent, La 

Donovan 6c Daley, Baton Rouge, La 

John Scott 6c Sons, St. Louis, Mo 

Hayes Bros., Baton Rouge. La 

Geo. Byrne 6c Co.. Baton Itouge, La 

C. D. I^per 6c Co., Bftton Rouge, La 

James M. Sullivan, Baton Rouge, La 



Embank- 
ment, 
22,000 cu 
bic yards. 



Cents. 
13g 
13 

13. 24 
16 

12. 70 
16.45 
14 

13ft 
14 
* 11.40 



Excava- 
tions. 

250 cubic 
yards. 



Cents. 

13 
13 
16 
12 
10 
10 

134 
14 
* 11.40 



Total cost 
of levee. 



$2,975.94 
2, 892. 50 
2,945.30 
3,560.00 
2,824.00 
3, 644. 00 
3, 105. 00 
3, 003. 75 
3,115.00 
2,536.50 
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1^0. 



2 

3 
4 
5 
6 
7 
8 
12 
13 



Name and addreM of bidder. 



Inrael R. Bobbitt, AmeevUle, La 

Eltringham Construction Co., Natchez, Mies. 

Manning Sc Gibson, Oakwood. Miss 

J. A. Car&on, Conyent, La 

Donovan &. Daley, Baton Rouge, La 

John Scott &. Sons, St. Louis, Mo 

Haves Bros., Baton Rouge. La 

C. D. Leeper &, Co., Baton Rouge, La 

James M. Sullivan, Baton Rouge, La 



Smokebend. 



Embank* 

ment, 
35,000on- 
bic yards 



Cents. 

}? 

13 
18 

14.70 
17.45 
13 

13.09 
• 11. r2 



Excava- 
tions, 

325 cubic 
yards. 



CenU. 

1? 

13 
18 
14 
10 
10 



*n.72 



Total cost 
of levee. 



$5. 475. 37 
4,945.50 
4,502.25 
6.358.50 
5,190.50 
e. 140. 00 
4,582.50 



4,140.09 



Amount available $115,205.43 

Amount covered by this abstract 43,776.06 

Balance 71,429.37 

United States PJngineer Office, 

New Orleans, La,, October 11, 1894, 

No. 13 (1895). — Abstract of proposals received in response to advertisement dated September 
27, 1894, opened this day by Capt. John Millis, Corps of Engineers, for the construction 
of levees in the fourth district, improving Mississippi Biver, 

[Proposals marked thus * are Uie lowest received, and the bidders being considered responsible, they 

are recommended for acceptance.] 

LAFOURCHE LEVEE DISTRICT. 



No. 



2 
3 

4 

5 

6 

7 

8 

10 

11 

12 

13 

14 

17 



Name and address of bidder. 



George Kilkenny, Baton Ronge, La 

Geo. Bvmes Sc Co., Baton Rouge, La 

James M. SuUivan, Baton Rouge. La 

John Scott &. Sons, St. Louis, Mo 

John A. Carson, Baton Rouge, La 

Hayes Bros., Baton Rouge, La 

Eltringham Construction Co., Natchez, Miss. 

Israel R. Bobbitt, Ames ville, Lh 

Donovan 6c Daley, Baton Rouge, La 

Treinen 6l Sauvage, Lauderdale, La 

R. M. Quigley Sc Co., St. Louis, Mo 

C. D. Leeper & Co., Baton Rouge, La 

Barbour ec Ruple, La Place, La 



Lauderdale, enlarge- 
ment. 



Embank* 
ment and 
excava- 
tions, 
13,500 cu- 
bic yards. 



CfenU. 
* 12. 15 

12.23 

18.05 

16 

13 

15 

14 



13.93 



16 
15 



Total cost 
of levee. 



$1,640.25 
1,957.50 
1,651.05 
2,558.25 
2,160.00 
1, 765. 00 
2.025.00 
1, 890. 00 
1,880.55 



2,160.00 



2, 025. 00 



Pikes Peak, enlarge- 
ment. 



Embank- 
ment and 

excava- 
tions, 

6,000 cu- 
bic yards. 



Gents. 



*13.92 
20 
18 
14 
16 



15 

17 



Total cost 
of levee. 



$945.00 
835.20 
1,200.00 
1,060.00 
840.00 
960.00 
930.00 



900.00 
1,020.00 
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No. 



Laura, enlargement. 



Name and addresa of bidder. 



8 

4 

5 

6 

7 

8 

lO 

13 

14 

17 



Geo. BTmes it. Co., Baton Roa^, La 

James M. SalUvan, Baton Roose, La 

John Scott Si Sons, St. Louis, Mo 

John A. Carson, Baton Rouse, La 

Hsyea Bros., Baton Rouice, La 

Bltringham Constmction Co., Natobex, Miss 

Israel K. Bobbitt, Amesville, La — 

Treinen & Sanvage, Lauderdale, La 

C. D.Leeperdt Co., Baton Rouge, La 

Barbour & Ruple, La Place, La 



Embank- 
ment and 

excava- 
tion, 

6,300 on- 
bio yards. 



Cents. 

16 

14.25 

20 

18 
♦14 

15 

!? 
13 



Total cost 
of levee. 



fi.ooaoo 

897.75 

1,260.00 

1,134.00 

882.00 

M5.00 

976.50 

1.134.00 

976.50 

1.030.60 



JSlt^ 



Name and address of bidder. 



4 

5 

6 

7 

8 

lO 

15 

16 

17 



Jamee M. SuIliTan, Baton Rouge, La 

John Soott & Sons« St. Louis, Mo 

John A. Carson, Baton Rouse, Ia 

Hayes Bros., Baton Rouge, La 

Sltrlngham Construction Co., Natohez, Miss 

Israel R. Bobbitt, Amesville, La 

llanning Sc Gibson, Oakwood, Miss 

D. B. Hearin & Co., Baton Rouge, La 

Barbour &Buple, Lli Place, La 



Stevenson. 



Embank- 
ment, 
25,330 cu- 
bic yards. 



Excava- 
tions, 

100 cubic 
yards. 



Cents. 


Cents. 


17* 


17| 


13.93 


10 


H* 


1*4 


16 


10 


14 


14 


*13.40 


• 10 


16 


16 


16.50 


16 


16 


16 



Total cost 
of levee. 



$4,450.25 
8,538.47 
8,687.35 
4,062.80 
3,660.20 
8,404.22 
4,068.80 
4,195.45 
4,068.80 



ITo. 



4 

5 

6 

7 

8 

10 

13 

14 

15 

17 



Name and address of bidder. 



James M. Snllivan, Baton Roose, La 

John Soott Sl Sons. St. Louis, Mo 

John A. Carson, Baton Rouse, La 

BLayea Bros., Baton Rouge, La 

Eltrinsluun Consti notion Co., Natohez, Miss 

Israel K. Bobbitt, Amesville, La 

R.M.Qiiigley&Co., St.Louis,Mo 

C. D. I^eeper Sc Co., Baton Rouge, La 

Manning & Gibson, Oakwood, Miss 

Barbour Sl Ruple, La Place, La 



Songy. 



Embank- 
ment, 
60,000 cu- 
bic yards. 



Cents. 

15 

14.74 

16 
*12 

12 

12| 

13.93 

16 

19 

13.93 



Excava- 
tions, 

500 cubic 
yards. 



Cents. 
15 
10 
14 
•8 
12 
10 

13.93 
16 
19 
13 



Total cost 
of levee. 



19,076.00 
8,894.00 
9, 670. 00 
7,240.00 
7.200.00 
7.475.00 
8, 427. 65 
9,680.00 

11,495.00 
8,423.00 



Vo. 



4 

5 

6 

7 

8 

lO 

15 

16 

17 



Name and addresa of bidder. 






James M. SnlUvan, Baton Rouse, La 

John Soott Si Sons, St. Louis, Mo 

John A. Carson, Baton Rouge, La 

Hayes Broe., Baton Rouge, ill 

Bltrin^am Constmction Co., Natohez, Miss 

Israel R. Bobbitt, AmesYllle.La 

Manning ft Gibson, Oakwood, Miss 

D. B. Hearin 4b Co., Baton Rouge, La 

Barboar ft Ruple, La Place, La 



Star. 



Embank- 
ment, 
20,000 cu- 
bic yards. 



Cents. 

1«4 
20 

16 

14 

•18 

13| 

15.50 

15.20 

14* 



Excava- 
tions, 

150 cubic 
yards. 



Cents. 
16* 
10 
14 
10 
*13 
12 

15.50 
15 
12 



ToUloost 
of levee. 



$8,324.75 
4,015.00 
8,22L00 
2,815.00 
2,619.50 
2,693.00 
8. 123. 25 
8. 062. 50 
2,843.00 
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No. 13 (1895). — Abatract of proposals received in responife to advertisement dated Sep- 

tonber ;W, 1894, eto.— Contmaed. 



No. 



4 

5 
6 
7 
8 
10 
17 



LAFOURCHE LEVEE DISTBICT-Continued. 



Nanio and a(ldn)«» uf bidder. 



Madore. 



James M. Snllivau. Baton Konge, La 

John Scott &. Sons, St. Louih, Mo 

John A. Carnon, Baton Roui;e, La 

Hayes Bros., Baton Rouge, La 

Eltriugham Constmction Co., Natchez, Miss 

Israel K. Bobbitt, Amesville, La 

Barbour & Ruple, La Place, La 



Embank 


Excava- 




meni, 


tions, 


Total coat 


10, 500 cu- 


200 cubic 


of levee. 


bic yards. 


yards. 




Cents. 


Cents. 




15.22 


15.22 


$1,628.54 


20 


10 


2,120.00 


15 


14 


1,003.00 


14 


10 


1,490.00 


*13 


M3 


1.391.00 


17 


12 


1,809.00 


15 


12 


1, 590. 00 



No. 



4 
6 
7 
8 
10 
17 



Name and address of bidder. 



James M. Sullivan, Baton Rouse, La 

John A. Carson, Baton Rouse, La 

Hayes Bros., Baton Rouge. La 

Eltrineham Construction Co.. Natches, Miss 

Israel K. Bobbitt, A mesville. La 

Barbour 6c Ruple, La Place, La 



Alice Upper, enlargement. 


Embank- 


Excava- 




ment, 


tions, 


Total cost 


7,800 cu- 


15 cubic 


of lovee. 


bic yards. 


yards. 




Cents. 


Cents. 




16 


16 


$1,250.40 


16 


16 


1, 250. 40 


M4 


*10 


1,093.50 


15 


15 


1. 172. 50 


15| 


12 


1,210.80 


15 


12 


1.17L80 



No. 



4 

6 

8 

10 

15 



No. 



4 

6 

7 

8 

10 

11 

15 



Name and address of bidder. 



James M. Sullivan, Baton Rouge, La 

John A. Carson, Baton lionge, La 

Eltringham Construction Co., Natchez, Miss 

iHrael R. Bobbitt, Amesville, La 

Manning & Gibson, Oakwood, Miss 



Alice Lower. 



Embank- 
ment, 
20,000 cu- 
bic yards. 



CenU. 

m 

17 
14 
14i 
15.74 



Excava- 
tions, 
200 cubic 
3'ard8. 



Cents. 

164 

10 

14 

12 

15.74 



Total oost 
of levee. 



$3,333.00 
3,432.00 
2,828.00 
2,924.00 
3,179.48 



Name and address of bidder. 



Fortier. 



Embank- ' 
mont, { 
10,500 cu- 
bic yards. 



James M. SaBivan, Baton Rouge, La 

John A. Carson, Baton Ronge,X«a 

Hayes Bros., Baton Rouge. Xa 

Eltringliam Construction Co., Natchez, Miss 

Israel R. Bobbitt, Amesville, La 

Donovan &. Daley, Baton Rouge, La 

Manning 6l Gibn'on, Oakwood, Miss 



Excava- 
tions, 

70 cubic 
yards. 



Cents. 

16.25 

17 

14 
*13 

m 

16 
15.74 



Cents. 
16.25 
17 
10 
*13 
12 
10 
15.74 



Total oost 
of levee. 



$1, 717. «2 
1, 796. 90 
1,477.00 
1, 374. 10 
1,845.90 
1, 691. 20 
1,663.72 



No. 



4 

5 
6 
7 
8 
10 
17 



Soniat, enlargement. 



Name and address of bidder. 



James M. Sullivan, Baton Rouge, La 

John Scott & Sons, St Louis, Mo 

John A . Carson, Baton Rouge, La 

Hayes Bros.. Baton Rouge, La 

Eltrintrham Construction Co., Natchez, Mins 

Israel Bobbitt, Amesville, La 

Barbour & Ruple, La Place, La 



Embank- 
ment, 
20,500 cu- 
bic yards 

CenU. 

17 

23.9 

17 
*13 

14 

16 

15.74 



Excava- 
tions, 

325 cubic 
yards. 




Total cost 
of levee. 



$3,540.2S 
4,932.00 
3,533.75 
2.091.00 
2,915.50 
3, 319. 00 
3, 277. 85 



APPENDIX W W — REPORT OF MISSISSIPPI RIVER COMMISSION. 3937 

No. 13 (1895). — Abstract of proposals received in response to adveriisement dated Sep- 
tember $7, 1894y etc, — Continued. 

LAFOURCHE LEVEE DISTRICT— Continued. 



No. 



4 
6 
7 
8 
10 
11 



Kame and address of bidder. 



James M. Snlliran, Baton Rouge, La 

John A. Carson, Baton Rouge. Xa 

Hayea Broa., Baton Rouge, La 

f^tringbam Construction Co., Natchez, Miss. 

larael R. Bobbitt, Ameaville, La 

Donovan Sc Daley, Baton Rouge, La 



Odier. 



Embank- 
ment 
and exca- 
vations, 
9,500 cu- 
bic yards. 



Total cost 
of levee. 



CenU. 

14.25 

17 

14 
•13 

16 



$1,353.75 
1, 615. 00 
1,330.00 
1,235.00 
1, 520. 00 



Willawood, enlarge- 
ment. 



Embank- 
ment 
and exca- 
vations, 
34,000cu- 
bio yards. 



Oenia. 

16* 
18 
*12t 
14.90 

13.90 



Total cost 
of levee. 



$5, 610. 00 
6, 120. 00 
4,250.00 
5,066.00 
5,397.50 
4,726.00 



PONTCHARTRAIN LEVEE DISTRICT. 



No. 



4 

5 

6 

7 

8 

10 

11 

13 

14 

15 



Name and address of bidder. 



Qourrier. 



James M. Sullivan, Baton Ronge, La 

John Scott St Sons, St. Louis, Mo 

John A. Carson, Baton Rouge, La 

Hayee Bros., Baton Ronge, La 

Eltrineham Construction Co., Natchez, Miss 

Israel R. Bobbitt, Amesville, La 

Donovan & Daley, Baton Rouge, La 

R. M. Quigley & Co., St. Louis. Mo 

C. D. Leeper & Co.*, Baton Rouge, La 

Manning Sc Gibson, Oakwood, Miss 



Embank- 
ment, 
76,500 cu- 
bic yards, 



Cent*. 

19; 97 

16.73 

18.99 

18 
• 15. 40 

]7| 

19' 

15.74 

21 

19 



Excava- 
tions, 
100 cubic 
yards. 



Cenia. 
19.97 
10 
16 
10 
*14 
12 
19 

15.74 
21 
19 



Total cost 
of levee. 



$15,297.02 
12, 808. 45 
14. 543. 35 
18,780.00 
11,795.00 

13, 303. 87 

14, 554. 00 
12, 056. 84 
16, 086. 00 
14, 554. (K) 



No. 



2 

4 

6 

6 

7 

8 

10 

11 

13 

15 



Name and address of bidder. 



George Kilkenny, Baton Rouge, La 

James M. Sullivan, Baton Rouge, La 

John Scott & Sons, St. Louis, Mo 

John A. Carson, Baton Ronge, La 

Hayes Bros., Baton Rouge, La 

Eltringham Construction Co., Natchez, Miss 

Israel R. Bobbitt, Amesville, La 

Donovan & Daley, Baton Rouge, La 

R. M. Quigley &, Co.. St. Louis, Mo 

Manning & Gibson. Oakwood, Miss 



Darrowville. 



Embank- 
ment, 
35,000 cu- 
bic yards. 



Cents. 
M0.40 

14.25 

13 

144 

13 

12 

12.9 

17 

16 

19 



Excava- 
tions, 

150 cubic 
yards. 



Cents. 
* 10 
14.25 
10 
14 
8 
12 
12 
17 
16 
19 



Total cost 
of levee. 



$3, 655. 00 
5, 008. 87 
4, 565. 00 
5, 0U6. 00 
4,562.00 
4i 218. 00 
4, 533. 00 
6, 975. 50 
5, 624. 00 
6,678.50 



No. 



Name and address of bidder. 



2 

3 

4 

6 

7 

8 

10 

11 

12 

14 

16 

17 



George Kilkenny, Baton Rouge, Lft 

George Byrne Sl Co., Baton Rouge, La 

James M. Sullivan. Baton Rouge, La 

John A. Carson, Baton Rouge, La 

Hayes Bros., Baton Rouge, La 

Eltringham Construction Co., Natchez, Miss 

Israel R. Bobbitt, Amesville, La 

Donovan & Daley, Baton Rouge, La 

Treinen St Sanvage, Lauderdale, La 

C. D. Leeper & Co., Baton Rouge, La 

D. B. Hearin & Co., Baton Rouge, La 

Barbour & Ruple, La Place, La 

ENG 96 2^ 



Bagatelle, new and enlargement. 



Embank- 
ment, 
16,000 cu- 
bic yards. 



Cents. 
* 11. 15 

17 

12.93 

13 

14 

12.90 

14 

15 

17.98 

16 

15 

14.93 



Excava- 
tions. 

50 cubic 
yards. 



Cents. 
♦10 
17 

12.93 
10 
8 

12.90 
12 
15 

17.98 
16 
15 
12 



Total cost 
of levee. 



$1, 789. 00 
2,728.50 
2, 075. 26 
2,085.00 
2,244.00 
2,070.45 
2, 246. 00 
2, 407. 50 
2,885.79 
2,568.00 
2,407.50 
2,394.80 
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No. 18 (1895). — Abstract of proposals received in resj^nse to advertisement dated Sep^ 

tember ;?7, 1894, etc, — Cod tinned. 

PONTCHARTRAIN LEVEE DISTRICT-.Continued. 



Ko. 



4 
5 

7 
6 
10 
14 
15 
16 
17 



Name and address of bidder. 



James M. Snllivan, Baton Ronae, La 

John Soott & Sons, St. Louis, Mo 

John A. Carson, Baton Roa0e,La. 

Hayes Bros., Baton Rouge, La 

Eltrineham Constroetion Co., Natchez, Miss 
Israel It. Bobbitt, Amesville, La 

C. B. Leeper & Co., Baton Bouce, La 

Manning Sc Gibson, Oakwood, Miss 

D. B. Hearin Sc Co., Baton Rouge, La 

Barbour & Ruple, La Place, La 



David, new and enlargement. 



Embank- 
ment, 
83, 000 cu- 
bic yards. 



Cents. 

12.46 

13.49 

14 

124 
*12 

12.0 

13| 

12.80 

13 

14.43 



Exoara- 
tiens, 

400 cubic 
yards. 



Genu. 
12.46 
10 
10 
6 
*12 
12 
13* 
12. W 
13 
12 



Total ooet 
of levee. 



$4,161.64 
4.491.70 
4,660.00 
4.157.00 
4.006.00 
4.805.00 
4,500.00 
4.338.06 
4,342.00 
4,809.90 



No. 



4 

6 

6 

7 

8 

10 

14 

16 

17 



Name and address of bidder. 



James M. Sullivan, Baton Rouge, La... 

John Soott &. Sons, St. Louis, Mo 

John A. Carson, Baton Rouge, La 

Hayes Bros., Baton Rouge, La 

Sltrineham Construction Co., Natches, Miss 
Israel R. Bobbitt, Amesville, La 

C. D. Leeper &, Co., Baton Rouge, La 

D. B. Hearin &. Co^ Baton Rouge, La. 

Barbour Sc Ruple, La Place, La 



Old Church. 



Embank- 
ment, 
8.600 cu- 
bic yards. 



Excava- 
tions, 

60 cubic 
yards. 



Cents. 

14 

15 

14 
*14 

14 

14 

Hi 

14 

14 



Cents. 
14 
10 
10 
•8 
14 
12 

14 
12 



Total eost 
of levee. 



01.211.00 
1.295.00 
1,209.00 
1,206.00 
1,2U.OO 
i. 810. 00 
1.254.25 
1.21L00 
1,210.00 



No. 



1 
4 
5 
6 
7 
8 
9 
10 
18 



Name and address of bidder. 



John Clearv, New Orleans, La 

James M. Sullivan, Bi^n Rouge, La 

John Scott & Sons. St. Louis, Mo 

John A. Carson, Baton Rouge, La 

Hayes Bros., Baton Rouge, La 

Eltzingham Construction Co., Natches, Miss 

W illif ord & Ryan, Daloour, La 

Israel R. Bobbitt, Amesville, La 

R. M. Quigley ic Co., St. Louis, Mo 



Kenner. 



Embank- 
ment, 
83,750 cu- 
bic yards. 



Cmits. 
16 

IH 
14.45 

18 

18.95 

14.4 

*12.69 

m 

14.99 



Excava- 
tions, 

400 cubic 
ywrds. 



Cents. 
16 

10 
16 

13.96 
14.4 
*12.69 
12 
14.99 



Total coat 
of levee. 



15.464.00 
4.96L75 
4,916.87 
6,189.00 
4,763.92 
4,917.60 
4,388.63 
4,688.68 
5,119.08 



It is recommended that bids for Alice Lower levee bo rejected for the reason that it now appears that 
work is not urgent this year. 



Amount available , 

Amount covered by this abstract 

Balance 



Lafourche 
levee district. 



$83,000.00 
28.655.77 



64, 344. S) 



Fontchartrain 
levee district. 



$66,000.00 
96.788.63 



99,211.37 
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United States Engineer Office, 

Xew Orleans, La., October 12y 1894, 

No. 14 (1895). — Aheiract of proposals received in response to advertisement dated Sep- 
tember 27, 1894, opened this day by Capt. John Millis, Corps of Engineers, for the 
construction of levees in the fourth district, improving Mississippi River, 

(Proposals marked thus * are the lowest received, and the bidders being considered responsible, they 
are recommended for acceptance. The bids received for the following levees are recommended for 
rejection for the reason that the prices are considered too high : Barataria levee district, Keamev 
Lower. Star Upper (new and enlargement) La Keussite, Purceile, La Hose, Hermitage, Woodland,, 
Lake Borgne levee uistrict, Burbrioge. Collette. Davis, Ix>uiaiana Store, and Selair. ] 

LOWER TENSAS LEVEE DISTRICT. 



Ifo. 



1 
2 
5 
8 
12 



Name and address of bidder. 



Hard Times-Wilson, enlargement. 



John Scott 6c Sons, St. Louis, Mo. . 
Edwin B. Helgason, Natches, Miss 

John A. Carson, Conrent, Ija 

Jamea R. Mario w, Natchez, Miss. 
Garbiah & O'Neil, Memphis, Tenn 



Embank- 


Excava- 




ment, 


tions, 


Total cost 


25.000 on- 


1,000 cubic 


of levee. 


bic yards. 


yards. 




Cents. 


0ent9. 




22J 


20 


$6,087.50 


28 


22 


6, 100. 00 


18 


18 


4,860.00 


•17.70 


•17.70 


4, 779. 00 


18| 


18| 


4.960.87 



BARATARIA LEVEE DISTRICT. 



Ifo. 



Name and address of bidder. 



5 John A. Carson, Convent, La 

10 Israel R. Bobbitt, AmesAille, La. 



BeU. 



Embank- 
ment, 
20,250 cu- 
bic yards. 



Cents. 
22 
*13} 



Excava- 
tions, 

100 cubic 
yards. 



Cents. 
20 
•12 



Total oost 
of levee. 



$4, 475. 00 
2, 796. 37 



So. 



6 

6 

10 



Name and address of bidder. 



John A. Carson, Convent, La... 
John Cleary, New Orleans, La. . 
Israel R. Bobbitt, Amesville, La 



Browns. 



Embank- 
ment, 
5,200 cu- 
bic yards. 



Cents. 
25 
16 

*1<I 



Excava- 
tions, 

200 cubic 
yards. 



Centi. 
25 
16 
*12 



Total cost 
of levee. 



$1,350.00 
864.00 
797.50 



Ko. 



5 

6 

10 



Name and address of bidder. 



John A. Carson, Convent, La — 
, John Cleary, New Orleans, La. . . 
Israel R. Bobbif^t, Amesville, La. 



Eeame}', Lower. 



Embank- 
ment, 
10,100 cu. 
bic yards. 



Cents. 
22 
15 
14| 



Excava- 
tions, 

15 cubic 
yards. 



Cents. 



22 
15 
12 



Total cost 
of levee. 



$2,225.30 
1, 517. 26 
1,504.17 



ISo, 



3 
5 

6 
10 
11 



Name and address of bidder. 



Donovan St Daley, Baton Rouge, La 

John A. Carson. Convent, La 

John Cleary, New Orleans, La 

larael R. Bobbitt, Amesville, La 

Martin Head, New Orleans. La 



Cedar Grove. 



Embank- 
ment, 
29,000 CU' 
bic yards. 



Centt. 
14.90 
17 

14* 
•14.75 

16 



Excava- 
tions, 

600 cnbic 
yards. 



Cents. 

15 

♦12 
16 



Total cost 
of levee. 



$4, 375. 00 
5, 020. 00 
4, 403. 00 
4, 349. 50 
4,730.00 



3940 REPORT OF THE CHIEF OF ENGINEERS, U. S.ARMY. 

No. 14 (1895).— ^(atroct of proposaU received in rea^anM to advertisement dated Sep- 
tember g7, 1894 y etc, — Continued. 

BARATARIA LEVBE DISTRIGT-Continued. 



No. 



3 

5 

6 

10 



Name and address of bidder. 



Donovan & BaleY, Baton Rouge, La 

John A. Canon, Convent, La 

John Cleary, New Orleans, La 

Israel R. Bobbitt, Amesville, La. . . . 



Sarah. 



Embank- 
ment. 
28,700 cu- 
bic yards. 



Centt. 
•13.39 
20 



Excava- 
tions, 

500 on bio 
yards. 



CetUs. 
•9 
10 

12 



Total cost 
of levee. 



$3,887.93 
5.790.00 
4,635.49 
4.185.82 



No. 



4 

6 

10 



Name and address of bidder. 



Robert MoNamara, New Orleans. La 

John A. Carson, Convent, La 

Israel R. Bobbitt, Amesville, La 



Star Upper, new and enlargement. 



Embank- 
ment, 
10,000 cu- 
bic yards. 



Centt. 
^^ 
19 
18 



Excava- 
tions, 
3,700 cubic 
yards. 



Cents. 
264 
19 
15i 



Total coat 
of levee. 



$3,630.50 
2,603.00 
2,373.50 



No. 



5 
10 



Name and address of bidder. 



John A. Carson, Convent. La — 
Israel R. Bobbitt, Amesville, La. 



La R^ossito. 



Embank- 
ment, 
5,500 cu- 
bic yards. 



Cents. 
25 
16i 



Excava- 
tions, 

300 cubic 
yards. 



CenU. 



25 

12 



Total cost 
of levee. 



$1,450.00 
943.50 



No. 



Name and address of bidder. 



4 Robert McNamara, New Orleans, La. 

5 John A. Carson. Convent, La 

10 ; Israel R. Bobbitt, Amesville, La 



Pnrcelle. 



Embank- 
ment, 
15, 100 cu- 
bic yards. 



Centa. 
14.9 
16 
16 



Excava- 
tions, 

150 cdbic 
yards. 



Cent*. 
14.9 
16 
12 



Total cest 
of levee> 



$2,272.25 
2,440.00 
2,484.00 



No. 



Name and address of bidder. 



5 
10 



Robert McNamara, New Orleans, La 

John A. Carson, Convent, La 

Israel R. Bobbitt, Amesville, La 



No. 



Name and address of bidder. 



5 

9 

10 



La Rose. 



Embank- 
ment, 
7,000 cu- 
bic yards. 



Cents. 
14.9 
25 
16 



Excava- 
tions, 

100 cubic 
3'ards. 



Centa. 
14.9 
25 
12 



Total cost 
of levee 



$1,057.90 
1. 775. 00 
1.132.00 



Woodland. 



John A. Carson, Convent, La 

John King, New Orleans, La 

Israel R. Bobbitt, Amesville, La 



Embank- 
ment, 
9,500 cu- 
bic yards. 



Cent9. 
20 
24 
18 



Excava- 
tions, 
600 cubic 
yards. 



Cent$. 



20 
21 
12 



Total coat 
of levee. 



$2,020.00 
2,406.00 
1,782.00 
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No. 14 (1895). — Abstract of proposals received in response to <idvertisement dated Sep- 
tember $7, 1894, etc.— Continued. 

BARATARIA LEVEE DISTRICT— Cgntlnued. 



Ko. 



5 
10 



Name and address of biddw. 



John A. Canon, Convent, La 

Israel R. Robbitt, Amesville, La 



Hermitage. 



Embank- 
ment, 
2,700 cu- 
bic yards 



Cents. 
30 
18 



Excaya- 

tions, 

50 cubic 

yards. 



Cent*. 



30 
12 



Total cost 
of levee. 



$825.00 
492.00 



Jffo, 



5 
10 
11 



ll^ame and address of bidder. 



John A. Carson, Convent, La. . . 
Israel R. Bobbitt, Amesville, La 
Martin Head, New Orleans, La. 



Riceland. 



Embank- 
ment, 
11.300 cu- 
bic yards. 



Cents. 
17 
18 
*16i 



Excava- 
tions, 

100 cubic 
yards. 



CenU. 
17 
12 
♦16^ 



Total cost 
of levee. 



$1,038.00 
2,040.00 
1,881.00 



LAKE B0R6NE LEVEE DISTRICT. 



Ko. 



5 

7 

9 

10 



Kame and address of bidder. 



John A. Carson, Convent, La. . . 
WilUfoTd Sc Ryan, Dalconr.La. 
John Kinjz, New Orleans, La. . . 
Israel R. Bobbitt, Amesville, La 



Stella Upper. 



Embank- 
ment. 
1,750 cu- 
bic yards. 

Cents. 

30 

16.74 

184 
M6i 



Excava- 
tions, 

25 cubic 
yards. 



Cents. 
30 
20 

18* 
M2 



Total cost 
of levee. 



$532.50 
297.06 
328.37 
291.75 



Ko. 



4 
5 
7 

10 

11 



Ko. 



5 
10 
11 



Name and address of bidder. 



Robert McNamara,New Orleans, La 

John A. Carson. Convent, La 

WilUford & Ryan, Dalcour, La 

John Kine, New Orleans, La 

Israel R. Bobbitt, Amesville, La 

Martin Head, New Orleans, La 



Fanny. 



EmbAnk- 

ment, 
17,500 cu- 
bic yards. 



Cents. 
151 
17 

14.09 
21 

*l4 



Excava- 
tions, 

150 cubic 
yards. 



Cents. 
15* 
17 
15 
21 
12 
M2J 



Total cost 
of levee. 



$2,735.75 
3, 000. 50 
2. 645. 75 
3, 706. 50 
2,730.50 
2, 272. 43 



Name and address of bidder. 



John A. Carson, Convent, La 

Israel B- Bobbitt, Amesville. La , 

Martin Head, New Orleans, La 



Belair. 



Embank- 
ment, 
22,600 cu- 
bic yards. 



CenU. 
25 
17 
164 



Excava- 
tions, 
2,000 cubic 
yards. 



Cents. 
25 
15 
16i 



Total cost 
of levee. 



$6,150.00 
4, 142. 00 
4,059.00 
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Na 



5 

7 

10 

11 



Naiue and address of bidder. 



FAirview Upper. 



John A. Carson, Convent, La... 
Williibrd &, Uyan, Dalcour, La. 



Embank- 
ment, 
30,850 cn- 
bic yards. 



Cents. 
16 
22 
Isnu^l R. Bobbitt, AmeRville, La I * 13. 90 



Martin Head, New Orleans, La. 



m 



Excava- 
tions, 

300 cubic 
yards. 



Cents. 
16 
20 
*12 

1«* 



Total cost 
of levee. 



$6,434.00 
8,8S7.00 
5. 575, 15 
6,624.75 



No. 



4 

5 

10 

11 



No. 



4 

6 

9 

10 



Name and address of bidder. 



Fainrlew. 



Embank- 
ment, 
14,000 ca- 
ble yards. 



Excava- 
tions, 

400 cubic 
yards. 



Robert McKamara, New Orleans, La 

John A. Carson, Convent, La 

Israel R. Bobbitt, Amesville, La 

Martin Head, New Orleans, La 



Cents, 
14 
17 

14.90 
16i 



Cents. 

*14 
17 
12 

16* 



Total cost 
of levee. 



$2,016.00 
2,448.00 
2, 134. 00 
2,376.00 




Fairview Ix)wer. 



Embank- 
ment and 

excava- 
tions, 

5.500 en- 
bic yards. 



Cents. 

Robert McNaroara, New Orleans, La * 14 

John A. Carson, Convent, La | 20 

John Kine, New Orleans. La 18 

Israel R. Bobbitt, Amesville, La 16 



Total cost 
of levee. 



Barbridge, enlarge- 
ment. 



Embank- 
ment and 

excava- 
tions, 

5,600 cu- 
bic yards. 



$770.00 

1, 100. 00 

990.00 

880.00 



Centt. 




Total ooat 
of levee. 



$1,680.00 

1, 176. 00 

952.00 



No. 



4 

5 

9 

10 

11 



Name and address of bidder. 



Monsecour. 



Robdrt McNamara, New Orleans, La. 

John A. Carson, Convent, La 

John Kine. New Orleans, La 

Israel R. Bobbitt, Amesville, La 

Martin Head, New Orleans, La 



Embank- 


Excava- 




ment, 


tions, 


Total cost 


27,200 cu- 


650 cubic 


of levee. 


bic yards. 


yards. 


■ 


Cents. 


Cents. 




*13i 


•13| 


$3,820.37 


18 


18 


5,013.00 


16i 


15 


4,585.50 


16 


12 


4, 430. 00 


16i 


16i 


4,505.25 



No. 



5 

9 

10 



Name and address of bidder. 



John A. Carson, Convent, La v 

John Kins, New Orleans, La 

Israel R. Bobbitt, Amesville, La — 



Collette. 



Embank- 
ment, 
15,400 cu- 
bic yards. 



CenU. 
18 

15.99 
17 



Excava- 
tions, 

375 cubic 
yards. 



Genu, 
18 

15.99 
12 



Total cost 
of levee. 



$2,830.50 
2,522.42 
2,663.00 
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Kame and addroaa of bidder. 


Davis. 


Ko. 


Embank- 
ment, 
5,900 cu- 
bic yards. 


Excava- 
tions, 

200 cubic 
yards. 


Total cost 
of levee. 


5 .ToliTi A . nnnMm. HonT'Ant. I.a .. . 


Cents. 
20 
18 


Cents. 
20 
12 


$1,220.00 
1,086.00 


10 


Israel R. Bobbitt. Ameaville. La 












Kame and address of bidder. 

• 


Louisiana Store. 


Ko. 


Embank- 
ment, 
4.000 cu- 
bic yards. 

CenU. 
19 
17 
18 


Bx(Aiva- 

tions, 

200 cubic 

yards. 


Total cost 
of leve«. 


5 


John A. Canon. ConTont. La.. 


CenU. 
19 
15 
12 


$798.00 


• 


John Kinir, New Orleans. La - 


710 00 


10 


Israel R. Bobbitt, AmesTiile, La 




744.00 








• 


Lower Tensas 
levee district. 


Barataria 
levee district. 


Lake Borgne 
levee district. 


Ajm( 


diinta available 


$00,000.00 
4. 779. 00 


$61,000.00 
10,915.93 


$60. 700. 00 


mnta covered bv this abstract 


14, 754. 70 


Balance -.-r-^ x.r r ■. . ■. 




55, 221. 00 


50- iifu.07 


SS. fti&. 30 










1 — — — — ■ 







United States Engineer Office, 

New Orleans, La,, October 31, 1894, 

Ko. 15 (1895). — Abstract of proposals received in response to advertisement dated October 
2t, 1894, opened this day by Capt, John Millis, Corps of Engineers, for the construction 
of levees in the fourth district, improving Mississippi River, 

[Proposals marked thus * aie the lowest received and the bidders being considered responsible, they 
are recommend«d for acceptance. The bids received for Kempe Lojree, middle section, are recom- 
mended for rejection on account of lack of funds. The bids received for Belair Levee are recom- 
mended for rejection, owing to objection to location of line of levee.] 

LOWER TENSAS LEVEE DISTRICT. 



Ko. 



1 

2 

7 

10 



Name and address of bidder. 



Kempe, upper section. 



Embank- 
ment and 
excava- 
tions, 
60,000 cu- 
bic yards. 



F. M. McLaughlin. Natchez. Miss 

John Scott it Sons, St. Louis, Mo 

C. H. Dameron & Co., Baton Rouge, La 
W. J. Bontley, New Orleans, La 




Total cost 
of levee. 



$25, 200. 00 
22,200.00 
22,200.00 
19,320.00 



Kempe, middle sec- 
tion. 

Embank- 1 
roent and I 

excava- Total cost 
tions, of levee. 
60.000 cu- 
bic yards. 




$22,800.00 
22, 200. 00 
23, 100. 00 
19, 920. 00 
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No. 15 (1895). — Abstract of proposals received in response to advertisement dated October 

22, 1894f etc.— Continued. 

LOWER TENSAS LEVEE DISTRICT-Continaed. 



Na 



1 

2 

7 

lU 

12 



Karoe and address of bidder. 



¥. M. McLaaghlin. Natehez. Miss 

John Scott Sc Sons, St. Loais, Mo 

O. H. Dameron & Co., Baton Rouge, La 
W. J. Bentley & Co., New Orleans, La 
A. P. Martin, Waterproof. La 



Kempe, lower section. 



Embank- 
ment and 
excava- 
tions, 
60,000 ca- 
ble varda. 



Cents. 

m 

33.99 
27.2 
♦23 



Total ooat 
of levee. 



$15,300.00 
19.500.00 
20.394.00 
10. 320. 00 
18, 800. 00 



BARATARIA LEVEE DISTRICT. 



No. 



3 

5 

6 

11 



Name and address of bidder. 



Barboar Sc Rnple, La Place, La. 

John A. Carson, Convent, La 

Israel R. Bobbitt, AmesviUe, La 
John Cleary, New Orleans, La.. 



Kearney Lower. 



Embank- 
ment, 
10. 100 en- 
bic yards. 



CenU. 
14.9 
*14 



15* 



Excava- 
tions, 

15 cubic 
yards. 



Cents. 
10 
•14 
12 

14* 



Total <^st 
of levee. 



$1, 506. 40 
1. 416. 10 
1,667.30 
1,466.67 



No. 



3 
4 
5 
6 



Name and address of bidder. 



Barbour Sc Ruplc, La Place, La. 
Martin Head, New Orleans, La. 
Jobn A. Carsnn, Convent^ La.... 
Israel R. Bobbitt, Amesville, La 



Concession. 



Embank- 
ment, 
21,410 cu- 



Excava* 

tions, 

1,200 cubic 



bic yards. yards. 



Cents. 
•14.20 

15 

22 

15.70 



Cents. 

*10 

15 

20 

12 



Total coat 
of levee. 



$3,160.00 
3, 391. 50 
4,950.20 
3.506.37 



No. 



3 
4 

6 
8 



No. 



3 
5 
6 

8 



Name and addrcHS of bidder. 



Barbour & Rnple, La Place, La. 
Martin Head, New Orleans. La. 
Israel R. Bobbitt, Anie.«tville, La 
John King, New Orleans, La — 



Star Upper, new and enlargement. 



Embank- 
ment, 
22,000 cu- 
bic yards. 



Cents. 
16 
*15i 
17 

18 



Excava- 

tiona. 

3,301) cubic 

yards. 



Total cost 
of levee. 




$4,144.00 
4, 079. 25 
4,364.00 
4.662.00 



Name and addres.^ of bidder. 



Barbour & Rnple, La Place, La . 
John A. Carson, Convent, La... 
Israel R. Bobbitt, Amesville, La 
John King, New Orleans, La... 



La Reussite. 



Embank- 
ment, 
5,500 cu- 
bic vards. 



Cents. 

M6 
16 

15.90 
16.74 



Excava- 
tiona, 

300 cubic 
yards. 



Cents. 
*10 
16 
12 
16.74 



TotAlcost 
of levee. 



$910.00 
928.00 
910.00 
070.92 
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No. 15 (1895). — Abstract of proposals received in response to advertisement dated October 

23f 1894f etc.— Continued, 

BARATAKIA LEVEE DISTRICT-Continued. 



No. 



3 

e 



Ifo. 



3 
6 
« 
8 



Name aod address of bidder. 



Name and address of bidder. 



Purcelle. 



Embank- 
ment, 
15. 100 ca- 
ble yards. 



Barbour Sl Ruple, La Place. La. 
John A.Carson. Convent, La.. 
Israel K. Bobbitt, Amesville, La 



CenU. 
M4.76 

16 

15.90 



Ezcav ac- 
tions. * 

150 cubic 
yards. 



OtnU. 

*10 
15 
12 



Total cost 
of levee. 



$2. 242. 25 
2. 438. 50 
2, 418. 90 



Barbonr Sl Rnple, La Place. La 
John A. Carson, Convent, La... 
Israel R. Bobbitt, Amesville. La 
John King, New Orleans. La — 



La Rose. 



Embank- 
ment, 
7,000 cu- 
bic yu'ds. 



Cents. 

* 14. 75 
18 

15.90 
16.99 



Excava- 
tions, 

100 cubic 
yards. 



Cents. 



10 
18 
12 
16 



Total cost 
of levee. 



$1,042.50 
1,278.00 
1,125.00 
1, 205. 30 



So. 



3 
6 

8 



Name and address of bidder. 



Barbour &»Rn]>le, La Place, La. . . 
Israel R. Bobbitt. Amesville, La. 
John King, New Orleans, )>a 



Hermitage. 



Embank- 
ment, 
2,700 cu- 
bic yards. 



Centt. 
*15 

17 

16.41 



Excava- 
tions, 

50 cable 
yards. 



CentM. 
*10 
12 
16.41 



Total cost 
of levee. 



$410.00 
465.00 
45L27 



No. 



3 
6 
8 



No. 



Name and address of bidder. 



Barbour Sl Rnple, La Place, La. . 
Israel R. Bobbitt. Amesville, La 
John King, New Orleans, La 



Name and address of bidder. 



3 I Barbour & Raple, La Place. La... 
6 j larael R. Bobbitt, Amesville, La. 



Woo<llaod. 



Embank- 
ment, 
9,500 cu- 
bic yards, 



Cents. 
* 14. 75 

17 

19.99 



Excava- 
tions, 

600 cubic 
yards. 



Cents. 
*10 
12 
19.99 



Total coat 
of levee. 



$1,46L25 
1,687.00 
2, 019. 00 



West Points a la Hache. 



Embauk* 

ment, 

12, 000 cu- 

bic feet. 



Cents. 
*16 
18 



Excava- 
tions. 

700 cubic 
yards. 



Cents. 
*16 
12 



Total cost 
of levee. 



$2,032.00 
2.244.00 



-.^ 
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LAKB BOROKE LEYEE DISTRICT. 



Vo. 



8 

4 
5 
« 



Name and address of bidder. 



Barboar Sc Raple, La Place. La. 
Martin Head, New Orleana, La . 
John A. Carson, Convent, La..., 
Israel R. Bobbitt, Amesville, La 



BeUir. 



Embank- 

menf, 
22.600 ca- 
bio yards. 



Genu. 
14.70 

16 
15.90 



EzoaTa- 

tiotts, 

2,000 cubic 

yards. 



CenU. 



12 

16 

12 



Total cost 
of levee. 



9»,se2.ao 

8,587.00 
8,93«.00 
3,833.40 



No. 



3 
6 
8 



No. 



3 
5 
6 
8 
9 
11 
13 



Name and address of bidder. 



Barboar Sc Ruple, lift Place, La. 
Israel K. Bobbitt. Amesville, La 
John King, New Orleans, La . . . 



Name and address of bidder. 



Bnrbridge, enlargement. 



Embankment 
and excavations, 
5,600 cubic yards. 



Cents. 



^5 
16 
17* 



Total cost of 
levee. 



$840.00 
886.00 
960.00 



Barbonr &■ Rnple, La Place, La 

John A. Carson, Convent, La , 

Israel R. Bobbitt, Amesville, La.... 

John King. New Orleans, La 

John F. Brennan, New Orleans, La. 

John Cleary, New Orleans. La 

F. C. Mevers, Polnte a la Hache, La 



Collette. 



Embank* 

ment, 
15,400 cu- 
bic yards. 



Cents. 

14.20 

17 

10 
. 13.99 
M3.47 

14 



Excava- 
tiona, 

375 cubic 
yards. 



Cents. 
10 
17. 
12 

13.99 
•13.47 
13* 
18 



Total coet 
of levee. 



$2,224.30 
2.681.75 
2.509.00 
2.20e.92 
2.124.80 
2.129.62 
2,223.50 



No. 



8 
6 
8 
9 
11 
13 



Name and address of bidder. 



Davis. 



Embank- 
I ment, 
1 5,900 OQ- 
bic yards. 



Barbonr Sc Rnple, La Place, La 

Israel R. Bobbitt, Amesville, La... 

John King. New Orleans, La 

John F. Brennan, New Orleans, La 

John Cleary, New Orleans La 

F. C. Mevers, Pointe a la Hache, La 



Cents, 
14.20 
16 

18* 
14.49 
*13* 
14 



Excava* 
tions, 

200 cubic 
yards. 



Cents. 
10 
12 
18* 
14.49 
*13 
18 



Total coat 
of levee. 



$857.80 
968.00 
1,128.50 
883.80 
822.50 
862.00 



No. 



3 

6 

8 

11 

13 



Name and address of bidder. 



Barbonr Sc Ruple, La Place, La 

Israel R. Bobbitt, Amesville, La. . . 

John King, New Orleans, La 

John Cleary, New Orleans, La 

F. C. Mevers, Polnte a la Hache, La 



Louisiana Store. 



Embank- 
ment, 
4,000 ca- 
ble yards. 



Cents. 
14.20 

l«i 
13.99 

M3* 

17 



Excava- 
tions, 

200 cubic 
yards. 



Cents. 
10 
12 

13.99 
*13 
18 



Total cost 
of levee. 



$58S.0O 
884.00 
587.58 
566.00 
716.00 
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LAKE B0R6XS LEVEE DISTRICT-Continaed. 



Amounts sTailable 

Amonnt covered by this abatract 

Balanoea 



Lower Tensas 
levee district. 



$40,700.00 
33,120.00 



7.580.00 



Barataria levee 
district. 



I 



$43. 190. 06 
16,753.57 



26.436.49 



Lake Bor^ne 
levee district. 



$26,436.13 
4,353.39 



22,072.74 



United States Engineer Office, 
Xeio Orleans, La., November 12, 1894, 

No. 16 (1895). — Abstract of proposals received in response to advertisement dated October 
29, 1894, opened this day by MaJ, James B. Quinn, Corps of Engineers, for levee revet' 
ment work in the fourth district, improving Mississippi River, 

(Proposals marked thas * are the lowest received, and the bidders being considered responsible, they 

are recommended lor acceptance.] 

BARATARIA LEVEE DISTRICT. 



No. 



1 

2 
3 
4 
5 
6 
8 
9 
11 
IS 



SectionA (3.893 
linear feet). 



Name and sddress of bidder. 



Henry C. Brown, New Orleans. La — 

John F. Herbert, Hwvey, La 

Andrew Downey. New Orleans. La 

J. A. Andrews & Son, Baton Rouge, La 
R. M. Qaigiey & Co., St. Loais, Mo — 
Kobt. McNamara, Jr., New Orleans, La. 

F. M. McLaughlin. Memphis, Tenn 

Geo. B. Sanehln, New Orleans, La 

Barbonr& Raple, La Place, La [ 52.24 

Eltrinffham Construction Co.. Natches, 
Miss 



Per 
foot. 



CenU. 

60 

54.75 

54 

66 
'49.5 



58 
70 



63 



Amonnt. 



$2,335.80 
2,131.41 
2,102.22 
2. 569. 38 
1,927.03 



2,257.94 
2, 725. 10 
2,033.70 

2,452.59 



Section B (5,694 
linear feet). 



Per 
foot. 



Cents. 
60 



54 
62 
♦50 
73 
56 
66 
51.78 

60 



Amonnt. 



$3, 416. 40 



3, 074. 76 
3.530.28 
2,847.00 
4, 156. 62 
3, 302. 52 
3.758.04 
2, 948. 35 

3, 416. 40 



Section C (3,587 
linear feet). 



Per 
foot. 



Cents. 
60 



54 
60 
50 
65 
57 
60 
Ml.45 

58 



Amount. 



$2,152.20 



1. 936. 98 
2.152.20 
1,793.50 
5. 331. 55 
2,044.59 
2. 152. 20 
1,486.81 

2,080.46 



No. 


Name and address of bidder. 


Section D (4,529 
linear feet). 


Section £ (3,693 
linear feet). 


Section F (1,298 
linear feet). 


Per 
foot. 


Amount 


Per 
foot. 


Amount. 


Per 
foot. 


Amount. 


1 
3 
4 
5 
6 
7 


Henry C. Brown, New Orleans, La 

Andrew Downey, New Orleans, La 

J. A. Andrews & Son, Baton Rouge, La. . 

R. M. Qu^ffiey A Co., St. Lonis, Mo 

Robt. McKamara, Jr., New Orleans, La. . 
John Clearv. New Orleans. La 


Cetits. 
60 
54 
60 
49.5 
65 


$2,717.40 
2, 445. 66 
2, 717. 40 
2,241.85 
2,943.85 


Cents. 
60 
54 
60 
49 
65 


$2,215.80 
1,994.22 
2,215.80 
1,809.57 
2, 445. 00 


Cents. 

75 

54 

60 

49 

63 

59 

58 

62 

80 
M6.4 

62 


$973.50 
700. 92 
778.80 
636.02 
817.74 
765.82 


8 

9 

10 


F. M. McLaughlin, Memphis, Tenn 

Geo. B. Sanclun, New Orleans, La 

£. J. Morris, Ocean Springs, Mis8 

Barbour St Ruple. La Place. La 


58 
64 

*45.47 

58 


2, 626. 82 
2, 898. 56 

1, 108. 55 

2, 626. 82 


58 
63 


2, 141. 94 
2, 326. 59 


752. 84 

801.76 

1, 038. 40 


11 


*46 
58 


676.66 
2,141.94 


602.27 


12 


Eltrinffham Construction Co., Natchez, 
Miss 


804.76 
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LAKE BORQNE LEVEE DISTRICT. 



No. 



1 
8 

4 

5 

« 

7 

8 

9 

10 

11 

12 



Kftme and address of bidder. 



Henry C. Brown, New Orleans, La 

Andrew Downey, New Orleans, La 

J. A. Andrews & Son. Baton Ronee, La 

R. M^Quigley & Co., St. Louis. Mo 

Robt. McNamara, Jr., New Orleans, La 

Jobn Cleary, New Orleans, La 

F. M. McLansblin, Memphis, Tenn 

Geo. B. Sanobin, New Orleans, La 

E. (T. Morris, Ocean Springs, Miss 

Barbour &, Kuple, La Place, La 

Eltringham Construction Co., Natchez, Miss 



Section G (1, 591 
linear feet). 



Per 
foot. 



CmU. 

58 

54 

62 
*50 

68 

59 

58 

71 

80 

50.88 

62 



Amount. 



$922.78 

859.14 

966.42 

795.50 

1,081.88 

938.60 

922.70 

1.129.61 

1,272.80 

809.50 

986.42 



Section H (2.602 
linear feel). 



Per 
foot. 



Cents. 
58 
54 

60 
51 
63 
59 
58 
63 
80 
45 
60 



Amount. 



$1,509.16 
1.405.08 
1. 561. 20 
1, 327. 02 
1,639.20 
3,535.18 
1. 509. 16 
1.639.26 
2. 081. 00 
1, 183. 12 
1, SOL 20 



The number of linear feet of revetment in Sectipn G, Lake Borcne district, has been reduced from 
5,227 to 1,591, owing to the omission of Belair and Fanny levees. The number of linear feet in Section 
D has been reducea fVom 4,529 to 2,438, on account of the omission of Purcelle levee. The number of 
linear feet in Section £ has been reduced from 3.693 to 1,471, on account of the omission of West Pointe 
a la Hache levee. The lowest bidders state that they are willing to construct revetment in the dif- 
ferent sections as reduced at the same prices as bid on'the original number of linear feet. The calcula- 
tions in the toregoing abstract for the successful bids are ba^ on the reduced amounts. 

It is recommended that all bids on Section H be rejected on account of the omission of the CoUette 
and Louisiana Store levees. 



Amount available 

Amount covered by this abstract 

Balance 



Barataria 
levee district. 



$26,400.00 
8,046.05 



18,353.95 



Lake Borgne 
levee district. 



$22,000.00 
1,397.77 



20,002.23 



United States Engineer Office, 
New Orleans J La,y November 23, 1894, 

No. 17 (1895). — Abstract of proposals received in response to advertisement dated Novem- 
ber 12 J 1894 J opened this day by Capt. George MeC, Derby, Corps of Engineers, for the 
construction of levees in the fourth district, improving Mississippi River » 

[Proposals marked thus * are the lowest received, and the bidders being considered responsible, they 

are recommended for acceptance.] 

ATCHAFALAYA LEVEE DISTRICT. 



No. 



1 
3 
4 
6 

7 
9 
10 
11 
12 
13 
14 



Name and address of bidder. 



Manning & Gibson, Whitecastle, La 

£. B. Helgaaon, Natches, Miss 

Donovan & Daley, Baton Rouge, La 

Eltringham Construction Co., Natchez, 

Miss 

Sullivan 6l Gray, Baton Rouge, La 

Tansy & Kilkenny, Darrowville, La 

£d. Keogh & Co., St. Louis, Mo 

J. A. Andrew & Son, Baton Rouge, La — 

Hayes Bros., Baton Rouge, La 

George Byrne & Co., Baton Rouge, La 

John A. Carson, Concession, La 



Nina, enlargement. 



Embank- 
ment 
and exca- 
vations, 
22,000 cu- 
bic yards. 



Cents. 



18 
27 

* 13. 18 
164 



22 
21 



16 



Total 
CObt of 

levee. 



$3,960.00 
5, 940. 00 

2,899.60 
3, 630. 00 



4,840.00 
4.620.00 



3. 520. 00 



Point Pleasant, new and 
enlargement. 



Embank- 
ment, 
20,500cu 



Excava- 
tions, 
120 cubic 



bic yards. yards. 



OenU. 
14 
11.7 

"I 

12.45 

10.92 

10.75 

15 

13 

14 

*8.94 



CenU. 
14 
10 
10 

12.45 
8 
12 
15 
13 
12 

-8.50 
14 



Total 
cost of 
levee. 



$2,886.80 
2.410.50 
2,446.37 

2,567.19 
2.248.20 
2.218.15 
H. 093. 00 
2.080.00 
2,884.40 
1,842.90 
2,989.30 



APPENDIX W W — ^REPORT OP MISSISSIPPI RIVER COMMISSION. 3949 

No. 17 (1895). — Abstract of proposals received in response to advertisement dated Novem- 
ber 12, 1894f etc, — Continaed. 

AFCHAFALAYA LEVEE DISTRICT-Continued. 



No. 



I 
3 

4 

6 

7 

9 

10 

11 

12 

13 

14 



Name and address of bidder. 



Maiming A Gibmn, Whitecaatle, La 

£. fi. Helgaaon, Natchez, Miae 

Donovan & Daley, Baton Ronge, La 

Eltringham Conatmction Co., Natchez, MLss 

SoUivan Sc Gray, Baton Rouge, La 

Tansy Sc Kilkenny, Darrowville, La 

Ed. Keogh & Co., St. Lonia, Mo 

J. A. Andrews Sc Son, Baton Rouge, La 

Hayes Bros., Baton Rouge, La 

George Byrne Sc Co., Baton Rouge, La 

J. A. Carson, Concession, La 



St. Raphael, enlargement. 



Embank* 

ment, 

22,500cnbio 

yards. 



Cents. 
13 

11.9 
lOZ 
12.45 
11.92 
12 
18 
13 
14 



Excava- 
tions, 

65 cubic 
yards. 



Centa. 
13 

5 
10 
12.45 

8 
12 
18 
10 
12 
*10i 
16 



Total 
cost of 
levee. 



$2,033.45 
2,680.75 
2,453.37 
2,809.34 
2, 687. 20 
2,707.80 
4,061.70 
2, 931. 50 
3, 157. 80 
2,425.73 
3,722.00 



LAFOURCHE LEVEE DISTRICT. 



No. 



I 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

14 

15 



Name and address of bidder. 



Willow Grove. 



Manning Sc Gibson, Whiteoastle, La 

Israel R. Bobbitt, Amesville, La 

Donovan Sc Daley, Baton Rouge, La 

C. D. Leeper Sc Co., Baton Ronge, La 

Eltidngham Construction Co.. Natches, Miss 

Snllivan Sc Gny, Baton Rouge, La 

Trelnen Sc Savage, Saulsborg, La 

Tansey Sc Kilkennv, Darrowville, La 

Ed. Keogh Sc Co., St. Louis, Mo 

J. A. Andrews Sc Son, Baton Ronge, La 

Haves Bros., Baton Rouge, La 

J. A. Carson, Concession, La 

Barbour &. Ruple, La Place, La 



Embank- 
ment, 
26,000 cu- 
bic yards. 



CenU, 
13 
12.78 

11* 
13.2 

12.45 

•10.72 

12.90 

11* 
10.75 

13 

13 

12.99 

13.70 



Excava- 
tions, 

180 cubic 
yards. 



Cents. 
13 
12 
10 



12.45 

•8 



10 

10.75 
10 
9 
12 
10 



Total cost 
of levee. 



$3,403.40 
8. 369. 10 
2,964.67 



3,259.41 
2, 801. 60 



3,008.00 
2, 814. 35 
3,308.00 
8, 306. 20 
3,300.00 
3,500.00 



No. 



2 
5 
6 

7 
10 
11 
14 
15 
16 



Starlight. 



Name and address of bidder. 



Israel R. Bobbitt, Amesville, La 

C. D. Leeper Sc Co., Baton Roujre, La 

Eltringham Construction Co., Natchez, Miss 

SullivMi Sc Gray, Baton Rouec, La 

Ed. Keogh Sc Co., St. Louis, Mo 

J. A. Andrews Sc Son. Baton Ronge, La 

J. A. Carson, Concession, La 

Barbour Sc Ruple, La Places La 

John Cleary. New Orleans, La 



Embank- 
ment, 
60,500 cu- 
bio yards. 



Centt. 
15.96 

IH 
16.38 

14.72 

♦12 

"I 
16 

15.20 

26 



Excava- 
tions, 

550 cubic 
yards. 



Centa. 
12 



16.38 
10 
*12 

IH 
16 

12 

26 



Total cost 
of levee. 



$11, 158. 20 



11. 474. 10 
10,285.40 
8,406.00 
10. 157. 25 
11,208.00 
10,630.00 
18, 213. 00 



AxDonnt available 

Amount covered by this abstract 

Balance 



Atchafalaya 
levee district. 



$70, 735. 06 
7,168.23 



63,666.83 



Lafourche 
levee district. 



$62,600.40 
11,207.60 



51, 301. 80 



3950 REPORT OF THE CHIEF OP EN0INEBR8, U. S. ARMY. 

United States Engineer Office, 

New Orleans, La,, January 10, 1895, 

No. 18 (1895). — Ahtiract of proposals received in response to adv&rtiiemeni (cireular letter) 
dated December SI, 1894, opened this day by Capt. George McC. Derby, Corps of Engineers, 
for the construction of levees in the fourth district, improving Mississippi Eiver, 

ATCHAFALAYA LKVEE DISTRICT. 

[The bids marked thus * haye been accepted. They are the loweet bids received and are oonsiderad 
reasonable. Copies of the letters of acceptance are filed with the bids.] 



17o. 



1 
8 
4 

6 

6 

7 

8 

8 

10 

11 

12 



Name and address of bidder. 



Thomas O'Malley, Baton Kongo, La... 

Israel R. Bobbitt, Belair. La 

6. W. Reagan, Red River Landing, La 

Geo. Kilkenny, Baton Ronge, La 

James R. Mario w, Natches, Hiss 

C. D. Leeper, Hester, La 

Michael Hanick, Plsqnemine, La 

James M. Sullivan, Ikiton Rouge, La.. 

Mike Tansy, Smoke Bend, La 

Donovan Sc Daley, Whiteoastle, La 

J. A. Carson, Concession, La 



Anchorage, enlargement. 



Embank- 
ment, 
10, OOOcn- 
bio yards. 



Cent*. 
18} 
12.96 

iSI 

16 
U.l 
15 
M2.20 
13 

16.70 
14.99 



Excava- 
tions. 

200 cubic 
yards. 



Oenti. 
18 
12.96 



16 
1 

*12.20 
11 

16.70 
15 



Total coet 
of levee. 



$1,923.50 
1.321.92 
1, 708. 50 
1.402.50 
1.632.00 
1,412.00 

1.244.40 
1,322.00 
1,703.40 
1.529.00 



No. 



1 
2 

3 

5 

7 

8 

9 

10 

11 

12 



ame and address of bidder. 



Thomas 0*Malley, Baton Rouge, La., 
Treinen Sc Bauman, Dorceyviile, La. 

Israel R. Bobbitt, Belair, La 

Geo. Kilkenny, Baton Rouge, La 

C. D. Leeper, Hester, La 

Michael Hanick, Plaquemine, La 

James M. Sullivan, Baton Rouge, La 

Mike Tana^, Smoke Bend, La 

Donovan & Daley, Whitecastle, La.. 
J. A. Carson, Concession, La 



Uhry. 



£mbank> 

ment, 
7,500 cu- 
bic yards. 



Cents. 

24i 

16.94 

12| 

11.25 

11.99 

11 

11.72 
* 10.92 

15 

12 



Excava- 
tions. 

200 cubic 
y'^rds. 



Cents. 
20 

16.04 
12* 
11.25 
11 

10 
10 
15 
13 



Total cost 
of levee. 



$1,896.25 

1,304.38 

901.37 

866.25 

921.25 

899.00 

839.00 

1,156.00 

926.00 



Ko. 



1 
2 
3 
5 
7 

11 
12 



Name and address of bidder. 



Thomas O'Malley, Baton Ronge, La 
Treinen Sl Bauman, Dorcyville, La. . 

Israel R. Bobbitt, Belair, La 

Geo. Kilkenny, Baton Rouge, La 

C. D. Leeper, Hester, La 

James M. Sullivan, Baton Rouge, La 
Donovan & Daley, Whitecastle, La . 
J. A. Carson, Concession, La 



St. Delphine, enlargement. 



Embank- 
ment, 
18,000 cu- 
bic yards. 



Cents. 

24| 
. 18.90 

15§ 

16 

18 
*14.90 

23.70 

15.90 



Excava- 
tions, 

200 cubic 
yards. 



Cents. 
20 

18.90 
15 
16 
18 
*10 
20 
14 



Total eoat 
of leree. 



$4,496.00 
3,439.80 
2,797.50 
2,912.00 
3,276.00 
2,702.00 
4,306.00 
2,906.30 



Ko. 



1 

3 

9 

12 



Name and address of bidder. 



Thomas O'Malley, Baton Ronge. La. . 

Israel R. Bobbitt, Belair, La 

James M. Sullivan, Baton Rouge, La. 
J. A. Carson, Concession, La 



Eliza, enlargement. 



Embank- 
ment, 
16,000 cu- 
bic yards. 



Excava- 
tions, 

200 cubic 
yards. 



CenU. 
24| 
16 
*16 



CenU. 

20 

15 

* 8 

14 



Total cost 
of leree. 



$4,000.00 
2,500.00 
2,676.00 
2,628.00 



Amount available 

Amount covered by this abstract. 



$31,404.99 
7,361.00 



Balance 24,043.90 



APPENDIX W W— REPORT OF MISSISSIPPI RIVER COMMISSION. 3951 

United States Engineer Office, 

New Orleans, La., January 14, 1895,', 

Ko. 19 (1895). — Ahetraet of proposals received in response to advertisetnent (circular letter) 
dated January 4, 1895. opened this day "by Capt, George MoC, Derby , Corps of Engineers, 
for the construction oj levees in the fourth dtstriot, improving Mississippi mver. ."^ 

[The bids marked thus * have been accepted. They are the lowest ones received, and are coiiBidered 
reasonable. Copies of the letters of aoc^tanoe have been filed with the bids.] 

LAKE BOR6NE LEVEE DISTRICT. 



No. 



1 
2 
3 

I 



Name and address of bidder. 



F. C. MeTOra, Pointe a la Hache, La. 
Robert llcKamars;, New Orleans, La 

Israel R. Bobbitt, Belair, La 

John Cleary, New Orleans, La 



Violet. 



Embank- 
ment, 
6.800 cu- 
bic yards. 



Oenti. 

15 

18 

13.74 
*13 



Excava- 
tions, 

200 cubic 
yards. 



Genu. 

15 

18 

12 

•18 



Total cost 
of levee. 



$1,050.00 

1,200.00 

058.32 

910.00 



Ifa 



1 

2 
8 
I 
6 



Name and address of bidder. 



F. C. Meren, Potote a la Haohe, La. 
Robert McNamara, New Orleans, La 

Israel R. Bobbitt, Belair, La 

John Cleary, New Orleans. La 

Barbour & Knple, Concession. La. . . 



Linwood, enlargement. 



Embank- 
ment, 
2,000 cu. 
bic yards. 



Cents. 

17 

18 

14.74 
*14 

14.95 



Excava- 
tions, 

200 cubic 
yards. 



CtnU. 
17 
18 
12 
*14 
14.95 



Total coat 
of levee. 



$374.00 
896.00 
818.80 
808.00 
828.90 



BARATARIA LEVEE DISTRICT. 



No. 



8 

4 
9 



Name and address of bidder. 



Robert IffcNaaara, New Orleans, La. 

laraelR. Bobbitt, Belair, La 

John Cleary, New Orleans, La 

Barbour &, Raple, Concession, La 



Kearney Upper. 



Embank- 
ment, 
18,800 ca- 
ble yards. 



CenU. 

22 
*13t 

14 

15.40 



Excava- 
tions, 

200 cubic 
yards. 



Genu. 
22 
♦12 
14 
15.40 



Total cost 
of levee. 



$3,080.00 
1,938.75 
1.900.00 
2,156.00 



Amount arailable 

Amount covered by this abstract. 

Balance 



Lake Borgnae 
levee distnct. 



$13,003.72 
1, 218. 00 

12,385.72 



Barataria levee 
district. 



$18,756.84 
1,038.75 

16.817.59 



3952 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ABMY. 

Umitbd States Engixrer Office, 

New Orleans, La., Janitary 21, 1895, 

No. 20 (1895). — Abf trad of proposals received in response to advertisement (circular letter) 
dated January 9, 1895, opened this day by Capi, George McC. Derby ^ Corps of Engineers, 
for the construction of levees in the fourth district, improving Mississippi JRiver. 

[The bids marked thua * bave been accepted. They are the lowest ones received and are considered 
reasonable. Copies of the letters of acceptance have been filed with the bids.] 

ATCHAFALAYA LEVEE DISTRICT. 



No. 



1 

3 

« 

7 

8 



10 

11 

12 

13 

15 

16 



Name and address of bidder. 



Michael Hanick, Flaqaemine, La 

Hayes Bros., Baton Kongo, La 

Barbour & Riiule, Concession, La 

J. A. Carson, Concession, La 

Tansey & Kilkenny, Baton Bouse, La 
Geo. Byrne & Co., Baton Kouge, Xa. . . 
Donovan St, Daley, Baton Rouge, La. . 

C. D. Leeper & Co., Hester, La 

Treinen & Bauman, Dorcyville, La... 
Curtis Sc Andrews, JBayou Goula, La. . 
ManninjBT Sc Gibson, Hohen Solms, La. 
Alvah Epley, Plaquemine, La 



Golden Ridge, new and enlarge- 
ment. 



Embank- 
ment, 
19.500 cu- 
bic yards. 



Cents. 

9.98 
12 
15 
14 
13 

8.70 

9.70 
12.96 

9.70 

12 
*8.38 



Excava- 
tions, 

200 cubic 
yards. 



CerUf. 

9 
10 
15 
14 
13 

8.70 

9.70 

9 

9.70 

9 
12 
•8.38 



Total cost 
of levee. 



$1, 964. 10 
2,360.00 
2.955.00 
2,758.00 
2,561.00 
1.713.00 
1,910.90 
2,545.20 
1,010.90 
1.870.50 
2,364.00 
1,650.86 



No. 



1 

3 

6 

7 

8 

12 

13 

16 

16 



Name and address of bidder. 



Michael Hanick, Plaquemine, La 

Hayes Bros., Baton Rouge. La 

Barbour & Rnple, Concession, La 

J. A. Carson, Concession, La 

Tanaey & Kilkenny, Baton Rouge, La 
Treinen & Bauman, Dorcyville, La. . . 
Curtis Sc Andrews, Bayou Goula, La. 
Manning 4t Gibson, Hohen Solms, La 
Alvah Epley, Plaquemine, La 



Elmer Lower, enlargement. 



Embank- 
ment, 
10,500 cu- 
bic yards. 



CenU, 

13 

11.98 

14.25 

14 

18 

11.74 
* 10. 74 

14 

15.99 



Excava- 
tions, 

200 cubic 
yards. 



Cents. 
13 
11 

14.25 
14 
10 

11.74 
'9 
14 
16.99 



Total cost 
of levee. 



$1.39L00 
1.279.90 
1, 524. 75 
1.498.00 
1,910.00 
1, 256. 18 
1,145.70 
1.498.00 
1,710.93 



No. 



Name and address of bidder. 



1 

8 

7 

13 

15 



Michael Hanick, Plaquemine, La 

Hayes Bros., Baton Rouge, La 

J. A. Carson, Concession, La 

CurtiH Sc Andrews, Bayou Goula, La. 
Mauuing 6c Gibson, Hohen Solms, La 



Cora, enlargement. 



Embank- 
ment, 
22,000 cu- 
bic yards. 



Cent*. 
16 
*12 
16 
14 
15 



Excava- 
tions, 
200 cubic 
^ yards. 



Cents. 
16 
*12 
16 
11 
15 



Total cost 
of levee. 



$8,562.00 
2.064.00 
3, 552. eo 
8, 102. 00 
3,330.00 



AITKNDIX WW REPORT OF MISSISSIPPI RIVER COMMISSIONi 3958 

Ko. 20 (1895). — Jhstrctct of proposals received in reeponee to advertieemeni {droulw tetter) 

dated January 9, 1896, etc. — Continaed. 

POirrCHARTRAIK LEVEE DISTRICT. 



Ifo. 



8 

4 
7 
8 
10 
11 
13 
15 



Kame and address of bidder. 



Hayes Bros., Baton Rongeu La. ....:.. 
P. J. Tyrrell, Kew Orleans. La — 

J. A. Carson, Concession, La 

Tanney A, Kilkenny. Baton Longe, La. 
Honovan ic Daley, Bsion Boage, La. . . 

C. D. Leeper & Co., Hester, La 

Curtis & Andrews, Bsyoa Goula, La.. 
Manning ft Gibson^ Hohen Solnis, La. 



St. Marys Chapel, new and< 
enlargement. 



Embank- 
ment, 
28.000 cu- 
bic yards. 



Cents. 

0.08 
16 
13.44 

0.80 
*8.04 

0.07 
12 
14 



t r 1 ■ ■ I « r 



Excava- 
tions, 

200 cubic 
yards. 



Cents. 
0.08 



13 
10 
8 
4 
10 
14 



Total ooet 
of levee. 



$2,814.36 



8,780.20 
2,780.20 
2,519.20 
2,700.60 
8,380.00 
8,048.00 



Ko. 



8 
3 
5 
6 

T 

n 

14 
15 



Name and address of bidder. 



P. H. 0*Brien. Kennw, La 

Hsyes Bros., Baton Bonge, La 

Williford Sc Ryan, Ken ner. La 

Barbour Sc Buple, LaPlace, La 

J. A. Canon, (^neession. La 

C. D. Leeper A Co., Hester, La 

John Cleary, Kew Orleans, La 

Manning &, Gibson, Hohen Solms, La 



Modoc^ enlargement. 



Embank- 
ment, 
8,500 en- 
blc yards. 



Cents. 

10.00 

13.02 
• 10. 44 

15 

16 

12.70 

14 

20 



Excava- 
tions, 

200 cubic 
yards. 



Cents, 
10.07 
13.02 
•10.44 
15 
16 
10 
14 
20 



Total cost 
of levee. 



$956.00 
1.211.04 
008.28 
1,305.00 
1,302.00 
1,000.50 
1,218.00 
1,740.00 



available , 

t covered by this abstract 

Balanoe 



Atchafalaya 
levee district. 



$27,767.38 
5.460.56 



22,306.82 



Pontcbartrsin 
I«vee distyict. 



$26,000.00 
8.427.48 



22,672.52 



United States Enqjneer Office, 

New Orleans, La., January t8, 1895, 

Ko. 21 (1895). — Jbsirmet of proposals received in response to advertisement (circular letter) 
dated January 17 , 1895, opened this day by Capt. George McC, Derby ^ Corps of Engineers, 
for the etmstruetion of levee revetment in the fourth district, improving Mississippi River. 

[Bid Ko. 3 (marked thus * ) has been accepted. It is the lowest bid received and considered reason- 
able. A copy of the letter of acceptance is filed with the bid.1 



copy ox tbe letter or acceptance 

BARATARLA LEVEE DISTRICT. 



KOL 



1 
% 

8 
4 



Kame and address of bidder. 



Davis Rioharme, Belair, La 

Qnifdey & Wilcoxon, Kew Orleans, La 
Kobert MoKamara, Kew Orleans, La. . 
Barbour St Buple, Concession, La 



Concession (2,087 
linear feet). 



Per foot. 



CenU. 
68 
75 
•60 
78.5 



Amount. 



$1, 410. 16 
1,565.25 
1.252.20 
1,583.04 
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No. 21 (1895). — Ahstract ofpropoaaU received in responee to €idrerti8ement (oiraUar letter) 

dated January 17, 1895, etc. — Continaed. 

LAKE BOBQKE LEVEB DISTKICT, 



No. 



1 
2 
3 

4 



Name an4 <iddre«8 of bidder. 



Dftvis Kioharme, Belair, Lft 

Qaigley &, Wlliioxon, New Orleans, La 
Rol^t MoNamara, Kew Orleans, La.. 
Barboqr Sc Ruple, Concession« La 



Linwood (740 


Davi 


linear feet). 


linea 


Per 

foot. 


Amount. 


Per 
foot. 


Cfenta. 




Oenta. 


70 


$518 


70 


95 


703 


95 


<»60 


444 


*58 


85 


829 


87 



Amount. 



$712.60 
9<I7.10 
590.44 
835.06 



Amount available 

Amount covered by this abstract 

Baluice 



Barataria levee 
district. 



$18,428.09 
1,252.20 



17,175.89 



Lake Bor^e 
levee district. 



$12, 477. 19 
1,034.44 



11,442.75 



United States Enoinbkr Office, 

New Orleans, La,, Febrtutrif 4, 1895, 

No. 22 (1895). — Abstract ofpropoaaU received in reeponee to advertisement (circular letter) 
dated January 26y 1896, opened this day by Capt. George MoC, Derby, Corps of Engineers, 
for the construction of levees in the fourth district, improving Mississippi River, 

[The proposals marked thus * have been accepted. They are the lowest ones received and are oon« 
sidered reasonable. Copies of the letters of acceptance are filed with the bids. All bids received 
for Wildwood levee have been rciJected, as they are considered too high.] 

ATCHAFALAYA LEVEE DISTRICT. 



No. 



2 

4 

5 

6 

8 

11 

13 

15 

16 



No. 



2 

4 

6 

8 

13 

15 

16 



Name and address of bidder. 



Eltringbam Constmction Co., Natchez, Miss 

John A . Carson, Concession, La 

Geo. Y. Andrews, Raceland, La 

J.J. Gray. Baton Rouge, La 

James R. Mario w, Natchez, Miss 

"Williford & Ryan, Kenner, La 

Israel R. Bobbitt, Wallace, La 

C. D. Leeper, Hester, La * 

George lulkenuy, Baton Rouge, La 



Name and address of bidder. 



Hermitage Dike, enlargement. 



Embank- 
ment, 
9,000 cu- 
bic yards. 



Oenti. 

39.43 

32.99 

37 
*22.42 

35 

29.94 

25 

29 

22i 



Excava- 
tions, 

200 cubic 
yards. 



Centt. 
18 

32.99 
30 
10 
35 
35 
20 
10 
15 



Total cost 
of levee. 



$2,584.70 
3,035.08 
3,390.00 
2,037.80 
8,220.00 
2.764.60 
2.290.00 
2,630.00 
2.065.00 



Eltringbam Constmction Co., Natchez, Miss 

John A. Carnon. Goiice»sion, La 

Geo. Y. Andrews, Raceland, La 

James R. Mario w, Natchez, Miss 

Israel R. Bobbitt, Wallace, La 

C. D. Leeper, Hester.La 

George Kilkenny, Baton Rouge, La 



Wildwood, enlargement. 



Embank- 
ment, 
37,500 cu- 
bic yards. 



Centi. 
29.98 
35 

37 
32^ 
33 
35 



Excava- 
tions. 

200 cubic 
yards. 



CenU. 
18 
35 
26 
37 
20 
12 
20 



Total cost 
of levee. 



$11. 27& 50 
13, 195. 00 
15,614.50 
13, 949. 00 
12,227.50 
12,399.00 
13, 165. 00 
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No. 22(19915).— Abstract ofproposaU received in response to advertisement (circuUir letter) 

dated January S6, 1896, etc. — Continned. 

ATCHAFALAYA LBVBE DISTRICT— Ortntintlea. 



No. 



1 
2 

4 
5 

e 

7 
8 
10 
12 
14 
15 



Kame and address of bidder. 



Michael Hanick. Plaquemine, La 

ISltringbam Constraction Co., Natchez, Miaa 

John A. Carson. Concession, La .*. . . 

George 7. Andrews, Kaceland, La 

J.J. Oray, Baton Ronffe, La 

MikeTansey, Baton Bonge.La 

James R. Marlow, Natches, Miss 

Treinen Sc- Bauman, DoroeyTille, La 

J. Curtis, Bayou Goohi, La 

GeoTse Byrne St Co., Baton Rouge, La 

C. D.Xeeper, Hester, La 



Robertson, new and enlargement. 



Embank- 


Excara- 




ment, 


tions. 


Total cost 


12,200 cu- 


900 cubic* 


of levee. 


bic yards. 


yards. 




OentM. 


OerUt. 


t 


15 


15 


$1,860.00 


21.23 


18 


2,828.00 


14 


14 


1,786.00 


10.90 


8 


1,345.00 


12 


10 


1,484.00 


*9.80 


9 


1,224.58 


m 


131 


1,705.00 


13.90 


13.90 


1,723.60 


14 


. 14 


1.736.00 


in 


1? 


1,922.00 
1,894.50 



LAKE BORGNE LEVEE DISTRICT. 



No. 



2 
8 

9 



Kame and addreaa of bidder. 



Eltringham Construction Co., Natohes, Miss 

F. C. Meyers, Pointo a la Hacbe, La 

Robert HeNamara, New Orleans, La 

- . ■ I M 'I .1 ■ ■ ■ I ■ .... ■■„. ^. ■ .. - 



Fort St. Philip, enlargement. 



Embank- 
ment, 
5,000 cu- 
bic yards. 



Cents. 

24.73 

28 
*18 



Ezcara* 
tions, 

200 cubic 
yards. 



Genu. 
8.93 



,*18 



Total coat 
of levee. 



$1,254.86 

""iii'ob 



Amount available t 

▲mount covered by this abstract 

Balance 



Atohafalaya 
levee district. 



$21,153.27 
3,262.38 



17,890.89 



Lake Borkne 
levee district. 



$11,038.81 
$36.00 



10,097.81 



United States Engineer Office, 
New Orleatu, La., Fehruary 19, 1895. 

No. 23 (1895). — Ahstraci of proposals received in rUponse to advertisement {circular letter) 
dated Februarys, 1895, opened this day by Capt. George MoC. Derby, Corps of Engineers, 
for the construction of levees in the fourth district, improving Mississippi IUver» 

[The proposals marked thus * have been accepted. They are the lowest ones received, and are con- 
aldered reasonable. Copies of the letters of acceptance are filed with the bids. All bids received 
for Joly Levee have been rctfected on account of lock of funds.] 

^ ATCHAFAT-AYA LEYEE DISTRICT. 



Ko. 



1 

3 

4 

5 

7 

8 

9 

10 

11 

13 

13 

14 

15 



If ame and address of bidder. 



McLaughlin Bros., Katehes, Miss '. . . . . 

Mike ljinsev,Baton Rouge, La 

Israel R. Bobbitt, Concession, La 

Jno. Scott Sc, Son, Robson, La 

Eltringham Construction Co., Natehez, Miss 

C. D. Leeper & Co., Baton Rouge, La 

Edwin B. Helgaaon, Natehea, Mias 

Marlow & Cary, Natohes, Miss 

George Y. Andrews, Plaquemine, La 

J. A. Andrews & Sk>n, 'Baton Rouge, La 

M. Hanick, Plaquemine, La 

Geo. Kilkenny, Baton Rouee, La 

Joe. Curtis, Bayou Goula, La 



Cindare Upper, 
enlargement. 



Embank- 
ment and 
excava- 
tions, 
21,200 cu- 
bic yards. 



Centi. 

0.99 
10.20 
14| 
12,87 
12.23 
12 
10 
•9 
13.23 
13 
13 
13 

9.99 



Total cost 
of levee. 



$2,117.88 
2, 162. 40 
3,047.50 
2,728.44 
2,592.76 
2,544.00 
2, 120. 00 
1.908.00 
2, 804. 76 
2, 756. 00 
2. 756. 00 
2, 756. 00 
2, 117. 88 



Cinclare Lower, 
enlargement. 



Embank- 
meat and 
excava- 
tions, 
20, 500 cu- 
bic yards. 



Genu. 
9.99 
n.40 
14.45 
13.87 
12.23 

IH 

*9.95 

13.23 

13 

12 

in 



Total cost 
of levee. 



$2,047.95 
2.337.00 
2,962.28 
2,843.35 
2. 507. 15 
2,972.50 
2,039.75 

2,712.15 
2.665.00 
2,460.00 
2.972.60 
2,152.50 
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No. 23 (1895). — Abstract of proposals received in response to advertisement {circular letter) 

dated February S, 1895, etc. — Continued. 

ATCHAFALAYA LEVEE DISTRICT— Continued. 



No. 



1 
3 
4 
5 
6 



8 

9 
11 
12 

13 
14 
15 



Name and address of bidder. 



McLaughlin Bros., Nat«boa, Miss 
Mike Tanaey. Baton Rouge. La.. 
Israel R. Boobitt, Conceaaion, La 

Jno. Scott & Sou, Robson, La 

DunoTan Sc Daley, Baton Rouge, 

La ^ 

Eltringham Construction Co., 

Katcnez, Miss 

C. D. Leeper &, Co., Baton Rouge, 

La 

Edwin B. Helgason, Natchez.Mias 
Geo. 7. Andrews, Plaqueniine, La 
J. A. Andrews Sc Son, Baton 

Rouge, La 

M. Hanick, Plaquemine, La 

Geo. Kilkenny. Baton Rouge, La 
Jos. Curtis, iiayou Goula, La 



Cohn. 



Embank- 
ment and 

excava- 
tions 
27,600 cu 
bio yards. 



Centi. 
*9| 
15 
13g 
164 

1L70 

13.00 

10.74 

12 
14 
18 
17 



Total 
cost of 
levee. 



$2, 656. 50 
4, 140. 00 
3.691.50 
4, 554. 00 

3, 229. 20 

3,836.40 

3, 726. 00 
3, 036. 00 
2, 964. 24 

3, 312. 00 
3, 864. 00 
4, 968. 00 
4, 692. 00 



Brusley Upper, 
enlargement. 



Embank- 
ment and 

excava- 
tions. 
22,250 cu- 
bic yards. 



Cents. 
15 
14 

15.74 
16.87 



13.90 



14 
•13.69 

15 
14 



Total 
cost of 
levee. 



$3,337.50 
8,115.00 
3, 502. 15 
3, 753. 58 



3,092.75 



14 



3.115.00 
3, 046. 03 

3, 337. 50 
3,115.00 



3,115.00 



Brusley Lower, 
enlargement. 



Embank- 
ment and 

excava- 
tions, 
22,650 cu- 
bic yards. 



CenU. 
*9.90 



13 
16 

18.87 



13.45 
12.45 
12 

12.95 
15 
15 
"i 



. Total 

cost of 

levee. 



$2,242.35 

2,944.50 
3,62400 

4,274.06 



3,046.48 
2.819.93 
2.71&0D 

2,933.18 
3,397.50 
3,397.50 
2,661.38 



PONTCHARTRAIN LEVEE DISTRICT. 



No. 



1 
2 
4 

6 
7 
8 
9 
12 
15 



Name and address of bidder. 



McLaughlin Bros., Natobes, Miss 

Geo. Byrne. Baton Ruuge, La 

Israel ii. Bobbitt, Concession, La .' 

Donovan &. Daley, Baton Rouge, La 

Eltringham Construction Co., Natchez, Miss 

C. D. Leei)er & Co., Baton Rouge, La 

Edwin B. Helgason, Natchez, Miss 

J. A. Andrews &. Son, Baton Rouge, La 

Jos. Curtis, Bayou Goula, La 



Joly,new and enlarge- 
ment. 



Embank- 
ment 
and exca- 
vations, 
28,600 cu- 
bic yards. 



CenUt. 

l^ 

n\ 

9.70 

ir 
11 

13 
12 
13 



23 

Q7 



Total cost 
of levee. 



$.3,861.00 
2, 045. 50 
3, 396. 25 
2. 774. 20 
3,211.70 
3, 423. 42 
3, 718. 00 
3. 4.32. 00 
3, 718. 00 



Golden Grove, 
enlargement. 



Embank- 
ment 
and exca- 
vations, 
30,300 cu- 
bic yards. 



Cents. 
18 



14.90 
11.40 
13.90 
* 10. 45 
18 
12 



Total cost 
of levee. 



$5,45400 



4,51490 
3.454.20 
4.211.70 
3.166.35 
5.454.00 
3,636.00 



Amount available 

Amount covered by this abstract 

Balance 



At4?hafulava 
levee district. 



$17, 743. 23 
11,892.63 



.5,850.60 



PontcbartrsiA 
levee district. 



$18,000.00 
3,166.35 



14,833.06 * 



PLATE I 




I i 



► I 



INDEX. 



[Tho rofereuc«ii in Roman arc to part (or volume) and thoAo in Arabic to page.} 

A. 

.bsecon ChanDel, Absecon Inlet, N. J., examination to nnite waters between 
Krigantine Beach, Rum Point, and i, 133 ; ii, 1094 

.bsecou Inlet, N. J., examination ot' inside of, between Athmtic City and 
Bri/jantine Beach 1,133; 1 1, 1094 

delaide, Maria (schooner), removal of wreck of i» 70, 712 

gate Bay, Minn., improvement of harbor at 1, 344 ; I v, 2530 
napee Harbor, Wis., improvement of 1, 359 ; i v, 2617 

iiken, Kate V. (schooner), removal of wreck of i, 198 ; ii, 1447 

labama River, Ala., improvement of i, 231 ; ii, 1663 

Ibemarle Sound, N. C, improvement of waterway between Norfolk Harbor, 

Va., and 1,173; ii, 1286 

llegheuy River, Pa. : 

Harbor lines at Pittsburg, establishment of I, 21, 471 ; iir, 2420 

Herr Island Dam, construction of i, 326; iii, 2410 

Improvement of i,326; in, 2406 

Look and dam between Herr Isbunl Dum and proposed Tarentum Dam, 

survey for i, 328 

Tarentum Lock and Dam, survey for L, 328 

Ueifheny (steamship), removal of wreck of ii, 1078 

lligator River, N. C, survey of i, 192; ii, 1384 

llouez Bay, Wis., survey of i, 362 ; i v, 2584 

lloway Creek, N.J. , improvement of i, 130; ii, 1069 

ll>eua Harbor, Mich., improvement of i, 389 ; l v, 2826 

Isea River, Oreg., survey of i, 459; v, 3505 

Itamaha River, Ga., improvement ©f i, 202; n, 1477 

nierican River, Cal. : 

Examination of, to prevent sand deposits in Sacramento River, near Sacra- 
mento 1,440; v,3335 

Improvement of, (by California Debris Commission) i, 470; vii, 4049 

niit« River, La., improvement of i, 247 ; iii, 1747 

uacostia River, D. C., improvement of, at Washington i, 159; ii, 1217 

ncloto River, Fla., examination of 1, 222 ; ii, 1573 

nita Rock, San Francisco Harbor, Cal., examination for removal of. i, 431; v, 3259 

nn, Cape, Mass., improvement of harbor of refuge at Sandy Bay i, 42, 606 

palnchicola Bay, Fla., improvement of i, 223 ; ii, 1611 

palachicola River, Fla., improvement of, and the Cut-off i, 224; ii, 1615 

p]>omattox River, Va., improvement of i, 171 ; ii, 1284 

ppocpiinimink River, Del., improvement of 1, 135; n, 1114 

queduct Bridge, across Potomac River at Wsi8hington,D.C., repairof. i, 484 ; vii, 4085 
quia Creek, Va. : 

Improvement of i, 160; ii, 1224 

Reconstruction of bridge across i, 479 

rch Rock, San Francisco Harbor, Cal., examination for removal of., i, 430; v, 3253 
rkansas River: 

Bridge near Hicks Rock, Ind. T., construction of 1, 476 

Bridge near Van Baren, Ark., construction of 1, 475 

Improvement of 1. 281 ; in, 1998 

Removal of obstructions in i, 280; iii, 1995 

Removal of wreck at Little Rock, Ark i, 286; III, 2037 

rtlinr Kill, N. Y. and N. J., improvement of 1, 109,969 

rthur, Lake, La., improvement of i»254; in, 1768 

shland Harbor, Wis., improvement of i, 347; iv, 2554 

shley River, S. C. : 

Improvement of i, 197 ; ii, 1433 

Removal of wrecks in i, 198; n, 1447 
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INDEX. 3 

Billfl for briclffeii, oxamination of i, 21 

Biloxi Bay, Miss., improvement of harbor at h'-^-^^f ii» n05 

Biloxi Harbor, Mi86.y imiirovement of i»241; ii, 1705 

BirmiDghain and Pittsburg Bridge Company, bridge of i, 477 

Biscayne Bay, Fla., examination of entrance to i)221; ii, 1566 

Black Lake HarV>or, Mich., improvement of i, 380 ; i v, 2793 

Black River, Ark. and Mo., improvement of i, 284 ; iii, 2025 

Black River, La., improvement of i)269; iii, 1887 

Black River, Mich. : 

Improvement of, at Port Huron i, 392 ; i v, 2834 

Improvement of mouth of i, 393 ; i v, 2836 

Black River, N. C, improvement of i, 186; ii, 1331 

Black River Harbor, Ohio, improvement of i, 408 ; v, 3097 

Black Rock Harbor, Conn. : 

Examination of. 1,93,856 

Improvement of 1,82,796 

Black Warrior River, Ala. : 

Bridge obstructing, between Tuscaloosa and Northport i, 483 

Improvement of, below Tuscaloosa i, 237 ; ii, 1692 

Improvement of, between Tuscaloosa and Daniels Creek i, 236 ; ii, 1691 

Block Island, R. I. : 

Improvement of harbor of refuge at i, 66, 693 

Snrvey of Great Salt Pond for harbor of refuge 1,55 

Blood River, La. : 

Examination of i,260; in, 1786 

Improvement of i«246; in, 1744 

Blossom Rock, San Francisco Harbor, Cal., examination for removal of. i, 430; v, 3256 
Board of Engineers, The : 

Changes in personnel during the year 1, 15 

Fortification duties of i,4 

Members 1, 15 

Members, additional duties of 1, 17 

Personal inspections 1, 17 

Reports, summary of 1, 16 

Board on Fortifications or other Defenses 1, 5 

Ba*uf River, La. and Ark. : 

Examination of, above Wallaces Landing, Ark i, 279 ; III, 1969 

Improvement of i, 272 ; in, 1920 

Bogue Chi tto. La., improvement of 1, 243 : n, 1711 

Botrue Falia, La. : 

Examination of i,260; ill, 1784 

Improvement of i, 245 ; in, 1742 

Bogne Pbalia, Miss., examination of — i, 280; in, 1988 

Boufuca, Bayou, La., examination of • i, 260 ; in, 1783 

Boston ( East) Channel, Mass., survey of i, 54, 649 

Boston, Mass.: 

Construction of temporary bridge across Mystic River at Chelsea i, 478 

Reconstruction of Chelsea Bridge across Mystic River by city of 1, 478 

Boston Harbor, Mass. : 

Defense of 1, 5, 6 

Improvement of i, 47, 620 

Survey of East Boston Channel 1, 54, 649 

Braddock and Homestead Bridge Company, bridge of i, 473 

Brandy wine Creek, Del., removal of wreck in 1.150; ii, 1146 

Brazos River, Tex. : 

Examination of, from Waco to Richmond i, 266 ; in, 1833 

Snrvey of, from Velasco to Richmond i, 266 ; in, 1838 

Brazos Santiago, Tex. : 

Examination of bar and harbor at i, 266 ; in, 1830 

Improvement of harbor at i, 265; in, 1819 

Breakwot-ers built by the United States, occupancy or injury of., i, 21, 483; vn, 4077 

Bridg€»port Harbor, Conn., improvement of '. i, 80, 791 

Bridges : 

Alt4»ration of, across navigable waters i, 21, 480, 482 

Construction of, across navigable waters i, 21, 473 

Examination ol bills to autliorize constniction of i, 21 

Examination of plans and locations of proposed i, 21, 473, 476 

Obstructing navigation, action upon i, 21, 482 

Brigantine Beach, N. .!., examination of inside of Absccon Inlet, between 
Atlantic City and i,133; n, 1094 



linproveiiient of 1,204; ii, 1 

Iinprovemeiit of outer bar at .--.. I, 205; ll, 1 

Buckshiitem Creek, X. J., examiuation of 1,133; ii,l 

Buffalo, N. Y. : 

E.Ht^ibliHhmcnt of harbor lines in Niagara River at i, 21, 472 ; v, 3 

Kstablishment of harbor lines iu outer harbor at 1,21,472; v,3 

Improvoujent of harbor at 't^A^; v. 3 

Improvement of channels in connecting waters of Great Lakes between 

Duluth, Chicago, and i, 397; iv,2 

Buffalo Bayou, Tex., improvement of i, 2(J5 ; ill. 1 

Burlinirton County, N. J., construction of bridge across South (Lumberton) 

Branch of Kancocas River at llainesport, by i, 

Bnrlinjj^ton Harbor, Vt., improvement of i, 427 ; V, 3 

ButtiTuiilk Channel, Now York Harbor, N. Y., improvement of i, 102, 

Buzzards Bay, Mans., removal of wrecks in i, 69, 70, 70!, 707, 712, 

Byrain Harbor, Conn., examination of i,93, 

Byranis Cove Harbor, Mass., examination of i, 9J? 

C. 

Cable galleries 

Cache River. Ark. : 

Examination of, to Riverside i, 286; ill, 2 

Improvement of i, 283; iii,2 

Calcasieu River, ha., improvement of mouth and passes of i, 255 : iii, 1 

Calib(»gue Sound, Cia. See Savannah Harl)or. 

California, Department of. report of engineer officer i, 498 ; vir, 4 

California D^^bris Commission i, 470; vii,4 

Californ ia l*acilic Railroad Company, bridge of i, 

Caloosahat'lico River, Fla., improvement o f . > r, 216; ii, 1 

Calumet and Blue Island Railway Company, bridge of i. 

Calumet Harbor, 111. : 

Improvement of j, 369: iv.L* 

Survey of i,37G; iv,:' 

Calumet River, 111. and Ind. : 

Bridge at South Chicago, 111., construction of i. 

Imjirovement of i, 370; iv. 2 

Improvement of Calumet Harbor i, :->t»9 ; iv. 'I 

Survey of Calumet Harbor 1,376; iv,2 

Cambridge Harbor, Md. : 

Improvement of i, 145; ii, 1 

R<'movalof wreck in i, 1.50; ii, 1 

Camden Harlior, Me., improvement of 1, 2^.^ 

Cannlcn Harbor, N. J., improvement of 1.124; ii, 1< 

Canals, etc. : 

Allegheny River, Pa., construction of Herr Island Dam i, ,326; iii,2 



INDEX. 5 

Canals, etc. — Continned. 

Elizabeth River, N. J., examination for locks at mouth of i, 121, 101 1 

Elk Kiver, W. Va., examination for locks aud dams i, 336; iii, !i4()6 

Erie, Lake, to Ohio River, survey of canal routes between i, 22 

Fox River, Wis., operating aud care of locks and dams on i, 367 ; iv, 2t)fit5 

Galena River, 111., operatiug and care of lock and dam on i, 292 ; iii, 2irj7 

Great Kanawha River, W. Va., uperatin^r and care of locks and dams 

on 1,3:^4; iii,2458 

Green River, Ky., operatiug and cure of locks and dams on i, 338; iii, 2475 

Green River, Ky., reconstruction of Lock No. 2, i\t Ivumsey j, 337; ill, 2470 

Guyandotte River, W. Va., examiuntioii ibr locks and dams i, 343; in, 2517 

Hoods Canal to North Hay, Pugct »Sonud, "Wash., examination for water- 
way from \ 1, 457 ; V, 3466 

Illinois and Mississippi (.'anal, 111., construction of i, 374 ; iv, 2726 

Illinois and Mississippi Canal, III., operatiug and care of canal around 

Lower Rapids of Rock River at Milan i. 375 ; i v, 2770 

Illinois River, 111., operatiug and caru of La (Jrango aud Kauipsville locks 

aud dams i,373; iv,2723 

Kentucky River, Ky.. operating and care of locks aud «lams on . . 1, 339; in, 2489 
Keweenaw Bay to Lake Superior, im])rovemcnt of waterway from . 1, 349 ; i v, 2561 
Keweenaw liay to Lake Superior, operatiug and care of waterway 

from 1,350; iv,2561 

Lake Drummond Canal, Va. Stc Dismal Swamp ('anal. 

Licking River, Ky., examination for lock aud dam near mouth of. i, 343; ni, 2513 
Little Kanawha River. W. Va., examination for locks and dams. . i, 343; in, 2520 
Little Kanawha River, W. Va., operatiug aud care of lock and dam 

on 1,342; in, 2511 

Miami and Erie Canal, survey of i, 22 

Mississippi River, constrnctiou of Lock and Dam No. 2, between Minneap- 
olis aucl St. Paul 1,292; in, 2158 

Mississippi River, operating and care of Dcs Moines Rapids Canal and 

Dry Dock i,292; in, 2152 

Monongahela River, operating aud care of Loi'ks aud Dams Nos. 8 

and 9 i,324; in, 2400 

Monongahela River, purchase of Lock an<l Dam No. 6 i, 325; in, 2404 

Monongahela River, purchase of Lock and Dam No. 7 i, 324 ; in, 2403 

Monongahela River, purchase of locks and dams of Monongahela Naviga- 
tion Company i, 325 

Muskingum River, Ohio, operating and care of locks and dams on . i, 322 ; in, 2371 

Ohio Canal, survey of i, 22 

Ohio River, constniction of movable dam below Heaver River. .. i, 320; in. 23<)3 

'Ohio River, operatiug and care of Davis Island Dam, Pa i, 320; ni, 2359 

Ohio River, operating and care of Louisville aud Portland Canal, 

Ky 1,330; in, 24^4 

Ohio River, survey for location of Dam No. 2 i, 320 

Ohio River, survey for location of Dams Nos. 3, 4, and 5 i, 323 

Ohio River to Lake Erie, survey of canal routes from i, 22 

Pocomoke River, Md., to Indian River, Del., examination for i, 151 ; n, 1154 

Pocomoke River to Sinepuxent Hay, survey for waterway from, above Snow 

Hill, Md 1,151; ii, 1167 

Puget Sound to lakes Union and Washington, improvement of waterway 

from 1,453; v,a422 

Rahway River, N. J., examination for locks at mouth of i, 121, 1009 

Rock River, 111., operating and care of canal around Lower Rapids of, at 

Milan i,375; iv,2770 

St. Clair Flats Canal, Mi<;Ii., improvement of i, 401 ; iv, 3063 

St. Clair Flats Canal, Mich., operatiug and care of i, 401 ; iv, 3064 

St. Marys Falls Canal,*Mich., operatiug and care of i, 398 ; iv, 2867 

St. Marys Falls Canal, Mich, water levels at Sault Ste. 

Marie i, 497; vii. 4162, 4251 

Sturgeon Hay and Lake Michigan Shix) Canal, Wis., construction of harbor 

of refuge at eastern entrance i, 358 ; i v, 2614 

Sturgeon Bay and Lake Michigan ^hip Canal, Wis., improvement 

of 1,357; IV, 2606 

Stnrgeon Bay and Lake Michigan Ship Canal, W'is., operating and 

care of i,:i'>8; iv,26l2 

Superior, Lake, to Mississippi River, survey for 1, 353 ; I v, 2587 

Tennessee River, operatiug and care of Muscle Shoals Canal i, 313; in, 2305 

Yamhill River, Oreg., survey for locks and dams up to McMiuuviDe, i, 467 ; v, ^^602 
Canapiteit Chauuely Mass.; Improvement of i, 60, 672 
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Chelsea Biver, Mass., survey of, from Grand Junction Railroad Bridge to 

Boston and Maine Railroad Bridge i, 54, 648 

Chesapeake and Delaware Canal, examination for route for i, 156 ; ii, 1195 

Chesapeake and Ohio Railway Compnuy, bridge of i, 474 

Chester River. Md., improvement of, from Crumpton to Jones Lauding. i, 142; ii, 1128 

Chicago and Northwestern Railway Company, bridge of 1, 478 

Chicago, 111. : 

Bridge across North Branch of Chicago River at Diversey avenue, con- 
struction of? by city i, 479 

Bridge across North Branch of*Chicago River at FuUerton avenue, con- 
struction of^ by city i, 479 

Improvement of channels in connecting waters of Great Lakes between 

Duluth, Buffalo, and i, 397 ; iv, 2859 

Improvement of harbor of i, 368 ; i v, 2693 

Chicago River, 111. : 

Bridge across North Branch of, at Diversey avenue, Chicago, construc- 
tion of 1,479 

Bridge across North Branch of, at Fullerton avenue, Chicago, constrnc- 

tion of 1, 479 

Improvement of Chicago Harbor i, 368 ; iv, 2693 

Chicago (South), III., construction of bridge across Calumet River at i, 473 

Chiokahominy River, Va., improvement* of 1,171; 11,1282 

Chickasahay Kiver, Miss., improvement of i, 240 ; ii, 1703 

Chief of Engineers, office of the i, 499 

Chincoteague Bay, Va., improvement of inland waterway from Delaware Bay 

near Lewes to i, 139 ; ii, 1123 

Chipola River, Fla., improvement of lower i, 224 ; ii, 1615 

Chippewa River, Wis. : 

Improvement of i,296; in, 2183 

Surveys for reservoirs at headwatero of in, 2206 

Chitto, Bogne, La., improvement of 1, 243 ; ii, 1711 

Choctawhatchee River, Fla. and Ala., improvement of i, 228 ; il, 1626 

Choptank River, Md. : 

Improvemeut of i, 143 ; ii, 1130 

Removal of wreck in i, 150; ii, 1147 

Christiana River, Del. : 

Examination of, above Wilmington to Newport i, 150 ; 1 1, 1147 

Improvement of Wilmingt<m Harbor i, 134 ; ii, 1110 

Cincinnati, Ohio, recoustructiou of bridge across Ohio River between New- 
port, Ky.,and i, 475 

Claiborne Harbor, Md. , examination of i, 157 ; ii, 1199 

Clallam Bay, Wash., examination of, for harbor of refuge i, 457 ; v, 3456 

Clarion River, Pa., examination of i, 328 

Clark River, S. C, improvement of i, 194 ; ii, 1404 

Clatskanie River, Orcg., examination of, up to Clatskanie 1, 467 ; v, 3596 

Clear Creek, Tex., construction of bridge across i, 475 

Cleveland Harbor, Ohio: 

Improvement of i, 409 ; v, 3100 

Modification of harbor lines 1,21,472; v,3127 

Water levels i,497; vii,4251 

Clinch River, Tenn. : 

Bridge in Roane County, construction of i, 479 

Improvement of i, 315 ; in, 2318 

Clinton River, Mich. : 

Examination of i,397; iv,2857 

Improvement of 1, 393 ; i v, 2837 

Clubfoot and Harlowe Canal, N. C, improvement of waterway via i, 182 ; ii, 1321 

Clubfoot River, N. C, improvement of waterway via i, 182 ; n, 1321 

Cocheco River, N. H., improvement of i. 36, 573 

Cold Spring Harbor, N. Y., examination of i, 94, 874 

Cold Spring Inlet, N. J., examination of i, 133; ii, 1098 

Colorado River, Ariz. : 

Examination of, above Yuma to head of navigation 1, 436 

Improvement of, at Yuma i, 435 ; v, 3278 

Coloraao River, Tex., examination of, from the mouth to W^harton i, 266 ; in, 1821 

Columbia, Department of the, report of engineer othcer i, 497 ; vii, 4254 

Columbia River, Oreg. and Wash. : 

Boat railway from foot of The Dalles Rapids to head of Celilo Falls, con- 

stniction of i, 4(U ; v, 3589 

Cascades Canal, construction of i, 463 ; v, 3568 
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i^owlitz River, Wash., improvement of i,466; v, 3594 

Cranes Creek, Va., survey of raoutli of i, 167 ; ii, 1271 

i^rescent City Harbor, Cal., survey of i, 441; v, 3339 

>osiiover light; St. Lawrence River, N. Y., iniprovement of slioals near, i, 424 ; v, 3227 

Crystal River, Fla., examination of mouth of i, 222 ; ii, 1576 

I^umberland Kiver, Tenn. auil Ky., improvement of i,306; iii,2250 

Above Nashville, Tenn i,308; ill, 2254 

Below Nashville, Tenn 1,306; in, 2251 

l^amberland Sound, Ga., improvement of i, 206; ii, 1508 

;7nrrent River, Ark. and Mo., improvement of 1, 285; in, 2029 

IJurrituck Sound, N. C, improvement of waterway through i, 173 ; ii, 1286 

Curtis Btky, Md., improvement of channel in Patapsco River to i, 154 ; n, 1181 

IJut-off, Apalachioola River, Fla., iniprovement of i, 224 ; n, 1615 

i^uttyhnnk Beach, Mass., removal of wreck from Vineyard Sound side of . . 1, 70, 712 
^nttyhunk Island, Mass., removal of wrecks in Vineyard Sound near. . . i, 69, 70, 708 
>nyahoga River, Ohio. See Cleveland Harbor. 
Cypress Bayou, Tex. and La., improvement of i, 269 ; in, 1885 

D. 

[>alecarlia receiving reservoir,WashtngtonAqneduct, improvement of. i, 489; vii, 4121 
^am8 aud locks. See Canals. 

!>'Arbonne, Bayou, La., improvement of 1, 271 ; in, 1914 

[>arien Harbor, Ga., improvement of , i, 202 ; n, 1473 

davenport, Iowa, construction of bridge across Mississippi River between Rock 

Island, 111., and 1,474 

Davenport and Rock Island Railway Bridge Company, bridge of 1, 474 

Davids Island, N. Y., sea wall at i, 15 

Davis Island Dam, Ohio River, Pa., operating and care of i,320; in, 2359 

Dawson County, Mont., construction of bridge across Yellowstone River at 

Glendiveby i,475 

Deep Creek Branch, Elizabeth River, Va., examination of i, 177 ; ii, 1298 

Defenses. See Fortifications. 
Delaware Bay, N. J. aud Del. : 

Delaware Breakwater, Del., improvement of i, 127 ; n, 1064 

Ice harbor at head of, improvement of i, 126 ; n, 1062 

Inland waterway from Cbincoteague Bay to, near Lewes, Del., improve- 
ment of 1,139; 11,1123 

Pier near Lewes, Del., construction of .* i, 127 ; n, 1062 

Wrecks in, removal of i, 132; 11,1078 

Delaware Breakwater, Del., improvement of i, 127 ; n, 1064 

Delaware River, N. J., Pa., and Del. : 

Bridge at Philadelphia, Pa., construction of 1, 474 

Examination of, between Trenton and Burlington, N. J i, 132 ; n, 1080 

Improvement of i, 122; n, 1021 

Improvement of, between Philadelphia, Pa., and Camden, N. .J i, 124; n, 1032 

Improvement of ice harbor at Marcus Hook, Pa i, 126 ; ii, 1061 

Improvement of ice harbor at New Castle, Del i, 135 ; ii, 11 13 

Dennis Creek, N. J., survey of i, 133 ; ii, 1105 

Depot, engineer i, 18, 527 

Des Moines Rapids Canal and Drv Dock, Mississippi River, operating and care 

of ' 1,292; 111,2152 

Detroit River, Mich., improvement of i»402; iv, 3066 

Disappearing gun carriages i, 5 

Dismal Swamp Canal, Va., survey of waterways connecting sounds of North 

Carolina with 1,177; n, 1296 

District of Columbia: 

Public buildings and gronnds and Washiu^^ton Monument i, 491 ; vii, 4129 

Washington Aquednct, improvement ot Dalecarlia receiving reser- 
voir 1,489; vn,4121 

Washington Aqueduct, increasing water supply of city of Washing- 
ton 1,487; VII, 4111 

Washington Aqueduct, maintenance and repair of i^ 485 ; vii, 4 101 

Waabington Aqueduct, raising height of Great Falls Dam . . i, 487 ; vii, 4112 

Washington Aqueduct, testing and completing tunnel conduit.. 1,488; vn, 4113 

Washingttm Monument, care and maintenance of i, 491 ; vii, 4131 

Dividing Creek, Md. See La Trappe River. 

Division engineers i, 21 

Divisions, engineer i, 21 

Dtxow, T. P. (scho<mer), removal of wreck of i, 722 

Drnm Inlet, N. C, examination of, between Portsmouth and Cape Ix>ok- 
out 1,191; 11,1372 
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El Moro, Cal., examination of harbor of i, 435; v,3278 

EmbankmenU i, 14 

Emplacenientt) for guns nn<l mortara I, 5, 12 

£nchantreits (nchooner), removal of wreck of i I,1S56 

Engineer Depot i, 18, 523 

Engineer divwionB i, 21 

Engineer Bchool, United States i, 18, 523 

EngineerH, Battalion of i, 18, 523 

Engineers, Corps of. See Corps of Engineers. 

Engineers, division i, 21 

Engineers, The Board of; 

Changes in personnel during the year i, 15 

Fortification duties of i, 4 

Members i, 15 

Members, additional duties of i, 17 

Personal inspections i, 17 

Reports, summary of I. 16 

Erie Harbor, Pa. : 

Improvement of. i, 413; v, 3135 

Preservation of Presque Isle Peninsula i»413; v, 3142 

Water levels i;497; vii,425l 

Erie, Lake : 

See aho Northern and Northwestern Lakes. 

Survey of canal routes between Ohio River and i, 22 

Water levels i, 41>7 ; vii, 4251 

Escambia County. Fla., construction of bridge across Perdido River, near 

Holman Ferry, by 1 i, 474 

Escambia River, Fla., improvement of i, 230; ii, 1661 

Escanaba, Mich., water levels at i, 497 ; vii, 4251 

Essex River, Mass., improvement of i, 42, 605 

Estimates : 

Aqueduct Bridge at Washington, D. C, repair of i. 485 

California Debris Commission vii, 4055, 40(15 

Examinations, surveys, and contingencies of rivers and harbors i, 468 

Fortifications i, 5, 15 

Great Falls, Potomac Ri ver, erection of fish ways at i, 489 

Mississippi River Commission i, 469 

Missouri River Commission i, 470 

Monroe, Fort, Va., artesian well at i, 15 

New York Harbor, N. Y., supervision of i, 469 

Northern and Northwestern Lakes i, 495, 497 

Public buildings and grounds, and Washington Monument, District of 

Columbia 1.492 

Rivers and harbors 1, 19, 20 

Surveys and reoonnaissances, and publication of maps 1, 498 

Washington Aqueduct, improvement of Dalecarlia receiving reservoir.. . i, 491 

Washington Aqueduct, increasing water supply of Washington, D. V i, 488 

Washington Aqueduct, maintenance and repair of I, 487 

Washington Aqueduct, raising height of Great Falls Dam 1, 488 

Washington A<iuednct, testing and completing tunnel conduit i, 488 

Washington Monument at Washington, D. C, care and maintenance of.. . 1, 492 

Willets Point, N. Y., Engineer Depot at i, 19 

Evansville Harbor, I nd., survey of 1,323; iir,2388 

Everett Harbor, Wash., improvement of i, 454 ; v, 3430 

Examinations, surveys, and contingencies of rivers and harbors, estimates for. i. 468 
Explorations, reconnaissances, and sun'eys in military dei>artmeut8 i, 497 

r. 

Fair Haven Harbor, Mass. See New Bedford Harbor. 

Fairlee Creek, Md., improvement of i, 142; ii, 1127 

Fairport Harbor, Ohio : 

Establishment of harbor lines i, 21, 472 ; v, 3130 

Improvement of ly-tlO; v,3107 

Falia, Bogne, La. : 

Examination of i, 260; iii, 1784 

Improvement of i, 245 ; in, 1742 

Falia, Bogue, Miss., examination of i, 280 ; in, i;«88 

Fall River Harbor, Mass., examination of i, 71, 727 

Falls of Ohio River: 

Improvement of, at Louisville. Ky 1.328; iii,2427 

Improvement of Indiana Chute..* i,329; iii, 2431 
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Galena River, 111., operating and care of lock and dam on i, 292 ; iii, 2157 

Gallatin' County, 111., construction of bridge across Little Wabanh River at 

New Haven by i, 477 

Galleries, cable 1, 6 

Galveston Bay, Tex. : 

Bridge between Galveston Island and Virginia Point, construction of, (La 

Porte, Houston and Northern Railroad Company) i, 475 

Bridge between Galveston Island and Virginia Point, construction of, (Port 
Bolivar, Galveston and Virginia Point Terminal Railroad Company). . . i, 478 

Defenses at Galveston i, 5, 6 

Improvement of channel in West Galveston Bay i, 263 ; iii, 1809 

Improvement of entrance to Galveston Harbor i, 261 ; iii, 1797 

Improvement of ship channel in i, 262 ; iii, 1806 

Survey At easterly end of Galveston Island i, 266 

Galveston Harbor, Tex. : 

Defense of i, 5. 6 

Improvement of entrance to i, 261 ; iii, 1797 

Survey at easterly end of Galveston Inland i, 266 

Galveston Island, Tex. : 

Bridge between Virginia Point and, construction of, (La Porte, Houston 

and Northern Railroad Company) i, 475 

Bridge between V^ir^inia Point and, construction of, (Port Bolivar, Cial- 

veston and Virginia Point Terminal Railroad Company) > . i, 478 

Survey at easterly end of 1,266 

Gardiners Island, Long Island Sound, removnl of wreck uear 1, 721 

Gasconade River, Mo., Improvement of i, 470 ; vii, 3957, 3966, 3998, 4046 

Ganley River, W. Va., improvement of i, 334 ; in, 2462 

Gay Head, Mass., removal of wreck near i, 71, 725 

Georges River, Me., survey of i, 39, 590 

Georgetown, D. C. See Washington, D. C. 

Georgetown Harbor, S. C, improvement of i, 189 ; ii, 1347 

Georgiana River, Cal., examination of i, 440 ; v, 3328 

Gila River, Ariz., improvement of, at Yuma i, 435 ; v, 3278 

Gills Landing, Wis., construction of bridge across Wolf River at i, 477 

Glen Cove Harbor, Me., examination of i, 38, 577 

Glen Cove Harbor, N. Y. : 

See also Hempstead Harbor. 

Improvement of i, 90, 838 

Glendive, Mont., construction of bridge across Yellowstone River at i, 475 

Glenwood Highway Bridge Company, bridge of i, 474 

Gloucester Harbor, Mass., improvement of i, 43, 609 

Golden JiuU (schooner), removal of wreck of i, 707 

Goodyear, C. P., improvement of outer bar at Brunswick, Ga., bj* . .. i, 205; ii, 1501 

Goshen Creek, N. J., improvement of i, 131 ; ii, 1073 

Government Printing Office, Washington, D. C, construction and repair of 

buildings of i, 491 

Governors Bend Lock, Wis., construction of bridge across Fox River near i, 476 

Gowanus Bay, New York Harbor, N. Y., improvement of i, 103, 943 

Gowanus Creek Channel, New York Harbor, N. Y., improvement of i, 103. 943 

Grand Haven Harbor, Mich., improvement of i, 381 ; iv, 2795 

Grand Lake, La. : 

Improvement of i»254; in, 1768 

Removal of wreck in I, 259 : in, 1782 

Grand Marais, Mich., impri»vement of harbor of refuge at i, ;^1 ; i v, 2576 

Grand Marais Harbor, Minn., improvement of i, 343 ; i v, 2528 

Grand River, La., improvement of i, 249, 1754 

Grand River, Ohio. See Fairport Harbor. 

Grants Pass, Ala., survey for channel through i, 244 ; n, 1716 

Grassv Point, Minn., establishment of harbor lines in St. Louis Bav and River 

in vicinity of 'i, 21, 472; iv, 2588 

Graveriend Bay, N. Y., examination of i, 121, 1006 

Grays Harbor) Wash. : 

Establishment of harbor lines , i, 21, 473; v, 3547 

Improvement of i, 452 ; v, 3405 

Survey of, and it« bar entrance i, 459 ; v, 3517 

Great Chazy River, N. Y., improvement of i, 426 ; v, 3234 

Great Falls, Potomac River : 

Erection of fish ways at i, 489; vii, 4114 

Raising height of dam at i, 487 ; vii, 4112 
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Harbors and rivers : 

CoDtinuons contracts i, 19 

Estimates for examinations, surveys, and contingencies of i, 468 

Estimates for improvement of i, 19,20 

Improvement of i, 19 

Harlem River, N. Y. : 

Bridge at First avenue. New York, construction of i, 477 

Improvement of 1,96,917 

Harlowe Biver, N. C, improvement of waterway via i, 1^ ; ii, 1321 

Harraseeket River, Me., improvement of. i, 31, 561 

Harris Creek prong of Back River, Va., examination of i, 167 ; ii, 1265 

ffartf E, JT. (schooner), removal of wreck of 1,70,714 

Hartford, Conn. : 

Bridge across Connecticut River between East Hartford and, alteration of. i, 460 

Bridge obstructing Connecticut River between East Hartford and x, 463 

Hartford (East), Conn. : 

Bridge across Connecticut River between Hartford and, alteration of i, 460 

Bridge obstrnctmg Connecticut River between Hartford and i, 463 

Hastings, Minn., construction of bridge across Mississippi River by city of.. . j, 474 

HattersB, Cape, N. C, removal of wreck off .' ii, 1356 

Havre de Grace, Md. : 

Improvement of Susquehanna River above and below i, 141 ; ii, 1125 

Survey of Susquehanna River from above Port Deposit to below, i, 162; ii, 1169 

Hay Lake Channel, St. Marys River, Mich., improvement of i, 400; iv, 3046 

Haifnes, John t\ (schooner), removal of wreck of ii, 1295 

Hell Gate, East River, N. Y.j improvement of 1, 100, 930 

Hempstead Bay, N. Y., examination of Woodsburg Channel I, M, 679 

Hempstead Harbor, N. Y. : 
See aUo Glen Cove Harbor. 

Examination of 1,94,677 

Herons, Pass Aux, Ala., survey for channel through x, 244 ; xi, 1716 

Herr Island Dam, Allegheny River, Pa. : 

Construction of 1,826; iii,2410 

Survey for lock and dam in Allegheny River, between Tarentum and i, 326 

Hicks Beach, N. Y., construction of bridge across Far Rockaway Bay, between 

Shelter Island and 1,479 

Hicks Rock, Ind. T., construction of bridge across Arkansas River near i, 476 

Hillsboro, Oreg., examination of Tnaliton River to and above i, 467 ; v^ 3596 

Uillsboro River, Fla., reconstruction of bridge across, at Tampa i, 479 

Hingham Harbor, Mass., improvement of i, 50, 631 

Hiwassee River, Tenn., improvement of i, 313 ; in, 2311 

Holland (Black Lake) Harbor, Mich., improvement of i, 380 ; iv, 2793 

Holman Ferry, Fla. and Ala., construction of bridse across Perdido River near, i, 474 
Homesteadi Pa» construction of bridge across Monongahela River between 

Pittsburg and i,473 

Hoods Canal, Puget Sound, Wash., examination for waterway between North 

Bay and i»457; v,3466 

Hopkinif L, H, (schooner), removal of wreck of 1,702 

Mappei (bark), removal of wreck of i, 93, 852 

Hoquiam,\Vash., establishment of harbor lines in Hoquiam River at. i, 21, 473; v, 3547 
Hoqniam River, Wash., establishment of harbor lines at Hoquiam. 1, 21, 473 ; v, 3547 

Horn Island Pass, Miss., examination of bar in Iy244; ii, 1714 

JSotchkisSf Geo, (schooner), removal of wreck of i, 93, 851 

Honsatonio River, Conn., improvement of 1,80,787 

Hudson River, N. Y., improvement of 1,95,896 

Humboldt Harbor and Bay, Cal., improvement of i, 439 ; v, 3310 

Hunting Creek, Va., examination of, from its mouth to head of naviga- 
tion 1,151; 11,1156 

Huntington Harbor, N. Y., improvement of i, 69, 835 

Huron Harbor, Ohio, improvement of h^^y v, 3092 

Huron, Lake: 

See also Northern and Northwestern Lakes. 

Improvement of harbor of refuge at Sand Beach, Mich 1, 391; IV, 2631 

Removal of wreck near Thunder Bay Island Light Station i, 395: iv, 2641 

Water levels 1,497; vii, 4162, 4251 

Hyannis Harbor, Mass. : 

Examination of i, 72, 746 

Improvement of harbor of refuge .- i, 55, 654 
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Keyport Harbor, N, J., improvement of i,116,9S7 

Kill Pond Bar, I'antncket Sound, Mass., removal of wreck on I, 70, 710 

Kill van Kull, New York Harbor, N. Y., removal of wreck from 1, 120, 908 

Kings County, N. Y. : 

Alteration of bridge of, across Newtown Creek, between I^ong Island City 

and Brooklyn ,481 

Construction of temporary bridge across Newtown Creek, between Long 

Island City and Brooklyn, by i,48l 

Kingston Harbor, Mass., improvement of 1,52,637 

Klasqnine River, Oreg., improvement of 1, 466 ; v, 3595 

Kootenai River, Idaho and Mont. : 

Examination of, between Jennings and the international boundary . i, 458 : v, 3489 
Plan and estimates for improvement of, between Bonners Ferry and the 
internatienal boundary 1,459; v, 3515 

li. 

La Crosse Harbor, Wis., examination of i, 293 ; iii, 2162 

Lafourche, Bayou, La., improvement of i, 248 ; ill, 1750 

La Grange Lock and Dam, Illinois River, 111., operivting and care of., i, 373; iv, 2723 

Lake Drummoud Canal, Va. See Dismal Swamp Canal. 

Lakes, Great. See Great Lakes and Northern and Northwestern Lakes. 

Lakes, Northern and Northwestern. See Northern au<l Northwestern Lakes. 

La Porte, Houston and Northern Railroad Company, bridges of i, 475 

Larchmont Harbor, N. Y., improvement of i, 87, 821 

La Trappe River, Md., improvement of i, 144 ; ii, 1132 

Laws of Fifty-third Congress, third seasiou, affecting Corps of Engineers. . vii, 4259 

Leaf River, Miss., improvement of i, 240; ii, 1704 

Leipsic River, Del., removal of wreck in i, 150; ii, 1146 

Levisa Fork, Big Sandy River, Ky., improvement of i, 341 ; iii, 2503 

Lewes, Del.: 

Con8tructi<m of iron pier in Delaware Bay near i, 127 ; ii, 1062 

Improvement of waterway from Chincoteagne Bay to Delaware Bay 

near i, 139; ii, 1123 

Lewis River, Wash., examination of, up to La Center i, 467 ; v, 3600 

Lexington, Mo., construction of bridge across Missouri River at 1, 475 

Lexington Bridge aud Terminal Company, bridge of. i, 475 

Licking River, Ky. : 

Examination for ice harbor in lower portion of i, 343 ; in, 2513 

Examination ibr lock and dam near mouth of i, 343 ; iii, 2513 

Improvement of, between Farmers and West Liberty i, 340 ; in, 2498 

Light of the East (schooner), removal of wreck of 1, 70, 710 

LippiitfHenrtf ^schooner), removal of wreck of . . . » ii, 1295 

Little BadenocK Bay, Mich. See Little Bay de Noc. 

Little Bay de Noc, Mich., examination of Whitefish River for harbor at month 

in 1,368; iv,2684 

Little Coal River, W.Va., examination of 1,336; iii,2465 

Little Harbor, N. H., improvement of harbor of refuge at i, 37, 575 

Little Kanawha River, vV. Va. : 

Examination of, for locks and dams i, 343; ill, 2520 

Improvement of i, 342 ; in, 2510 

Operating and care of lock and dam on i, 342 ; in, 2511 

Little Pedee River, 8. C, improvement of i, 193 ; ii, 1398 

Little Pigeon River, Tenn., improvement of i, 315 ; in, 2313 

Little River, Ark. : 

Construction of bridge across, near Morris Ferry i, 475 

Examinaton of, from Fulton to White Clitt's 1,279; in, 1965 

Little River, La., examination of 1,279; in, 1984 

Little Rock, Ark., removal of wreck in Arkansas River at i, 286; in, 2037 

Little Sodus Bay. N. Y., improvement of harbor at i, 421 ; v, 3198 

Little Wabash River, 111., construction of bridge across, at New Haven i, 477 

Little Wicomico River, Va., examination of mouth of i, 167 ; n, 1258 

Little Woods Hole Harbor, Mass., survey of i, 72, 750 

Livingstone Point, Ky., improvement of Tennessee River at i, 313; in, 2299 

Locks and dams. See Canals. 

Lock woods Folly River, N. C, improvement of i, 189 ; n, 1345 

Lone Rock, Wis., construction of bridge across Wisconsin River near i, 478 

Lone Rock Bridge Company, bridge of i, 478 

Long Bridge, Potomac Iii ver, at Washington, D. C 1, 158 ; ii, 1212 

ENG 95 2 



INDEX. 19 

Manmee River, Ohio . 

Bridge at Toledo, construction of i, 478 

Improvement of Toledo Harbor - i, 403 ; v, 3074 

Manrice River Cove, Delaware Bay, N. J ., removal of wreck in i, 1^ ; ii, 1078 

Mendocino Harbor, Cal. . examination of i, 440; v, 3330 

Menominee Harbor, Mien, and Wis., improvement of i, 354 ; I v, 2595 

Menominee River, Mich, and Wis., improvement of i, 354 ; iv, 2599 

Mermentaii River, La., and tributaries, improvement of i, 254 ; iii, 1768 

Merrimac River, Mass., improvement of i^ 40, 600 

Mexico, Gulf of, examinatioa of bar in Horn Island Pass, Miss ^ ^344; ii, 1714 

Miami ardErie Canal, survey of i, 22 

Mi anus River, Conn. : 

Improvement of ^ 1,85,816 

Survey of 1,95,881 

Michigan City Harbor, Ind., improvement of i, 376 ; iv, 2776 

Michigan, Lake : 

See also Northern and Northwestern Lakes. 

Dredging harbors on east const of IV, 2822 

Removal of wreck near Racine, Wis i, 367 ; iv, 2681 

Water levels i,*97j vii,4251 

Michigan, Lake, and Sturgeon Bay Ship Canal, WMs. : 

Construction of harbor of refuge at eastern entrance of i, 358 ; i v, 2614 

Improvement of i, 357 ; i v, 2606 

Operating and care of i, 358; i v, 2612 

Middle Ground, Plymouth Harbor, Mans. See Plymouth Harbor. 

Middle Ground, Salem Harbor, Mass. See Salem Harbor. 

Middletown, Conn., construction of bridge aeroBS Connecticut River between 

Portland and i,480 

Middletown and Portland Bridge Company, bridge of i, 480 

Milan, 111., operating and care of canal around Lower Rapids of Rock River 

at 1,875: iv,2770 

Mile Rocks, San Francisco Harbor, Cal., examination for removal of .. i, 430; v, 3252 

Milford Harbor, Conn., establishment of harbor lines at 1, 21, 471, 893 

Milford Haven, Va., survey of bar at northwest entrance of, from Piankatank 

River 1,167; ii, 1267 

Military and other maps i, 497 

Military departments, reconnaissances, surveys, and explorations in 1, 497 

Milton (barge), removal of wreck of i, 120,998 

Milton Harbor, N. Y., examination of, at Milton Point i, 94, 867 

Milton Point, N. Y., examination of Milton Harbor at i, 94, 867 

Milwaukee Bay, Wis., improvement of harbor of refuge i, 363 ; i v, 2637 

Milwaukee Harbor, Wis. : 

Establishment of harbor lines in Milwaukee River i, 21, 472 

Improvement of i,363; iv,2640 

Improvement of harbor of refuge at Milwaukee Bay i, 363 ; iv, 2637 

Water levels i,497; vii,4251 

Milwaukee River, Wis. : 

Establishment of harbor lines at Milwaukee i, 21, 472 ; iv, 2686 

Improvement of Milwaukee Harbor 1.363; iv,2^0 

Milwaukee (South), Wis., survey of harbor at i, 364 ; iv, 264 1 

Mines, submarine i,5, 6 

Min^i^o Creek, S. C, improvement of i, 194; ii, 1405 

Mining casemates i, 5 

Minnesota River, Minn. : 

Examination of, for bank protection at Belle Plaine and Manknto . i, 300 ; iii, 2206 

Improvement of i, 298 ; iii, 2194 

Reservoirs at Big Stone Lake, examination for i, 300; in. 2208 

Mint (schooner), removal of wreck of I, 1.50;«ii, 1146 

Mishaum Point, Mass., removal of wreck near i, 70, 713 

Mispillion River, Del., improvement of i, L*^; ii, 1120 

Missisquoi River, Vt., examination of I, 429 ; v, 3243 

Mississippi River: 

Baton Rouge Harbor, La., examination of i, 261 ; iii, 1793 

Bayou Sara, La., examination at in, 1795 

Big Stone Lake, Minn., examination for reservoirs i, 3(X); in, 2208 

Davenport, Iowa, construction of bridge between Rock Island, 111., and. .. 1,474 
Des Moines Rapids Canal and Dry Dock, operating and care of . i, 292; in, 2152 

Flint Creek to Iowa Riyer, survey of west bank from I, 293; in, 2168 

Ganging, and tributaries i, 278 ; in, 1955 

Gauging, at or near St. Paul, Minn i, 299; in, 2702 

Hastings, Minn., construction of bridge at i, 474 

La Crosse Harbor, Wis., examination of i, 293; ni, 2162 
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Morrison^ Ellen (8c]iooner); removal of wreck of 1, 70 ; 716 

MorristowD, K. Y., construction of bridge across St. I.<awrence Kiver at 1^476 

Mortar batteries 1,5, 12,519 

Mortar emplacements i»5, 12 

Monnt Desert, Me., construction of breakwater from Porcupine Island to.. 1, 25, 514 

Mount Hope Bay, Mass., examination of I, 71, 727 

Mount Pleasant shore, Charleston Harbor, S. C, improvement of i, 196; ii, 14^1 

. M&unt Femoii (schooner), removal of wreck pf 1,132; ii, 1078 

Mud Lake, La., improvement of i,-254 ; iii, 1768 

Mud River, S. C., survey for waterway via i, 207 ; ii, 1521 

Mnrderkill River, Del,, improvement of. i, 137; ii, 1118 

Muscle Shoals Canal, Tennessee River, Ala., operating and care of., i, 313; ill, 2.S05 

Muscogee, Fla., construction of bridge across Perdido River near i, 474 

Muskegon Harbor, Mich., improvement of i, 382 ; iv, 2799 

Muskingum County, Ohio, alteration of bridge of, across Muskingum River at 

Taylorsville 1,321,482 

Muskingum Rivor, Ohio : 

Bridge at Marietta, alteration of i, 320, 481 

Bridge at Taylorsville, alteration of i, 321, 482 

Ice harbor at mouth of, construction of 1, 320 ; iii, 23J58 

Improvement of i, 321; in, 2370 

Locks and dams on, operating and care of 1, 322 ; iii, 2371 

Survey of, from Zanesville to Dresden i, 32:^ ; in, 2390 

Mystic River, Conn., improvement of i, 73, 758 

Mystic River, Mass. : 

Bridge (temporary ) between Boston and Chelsea, construction of i, 478 

Chelsea Bridge at Boston, reconstruction of i, 478 

Improvemeiit of. i, 46, 618 

N. 

Nandua Creek, Va., snrv^ey of i, 170, 177; ii, 1302 

Nansemond River, Va. : 

Improvement of i, 170 ; ii, 1280 

Survey of Nandua Creek 1,170,177; ii, 1302 

Nanticoke River, Del., survey of i, 151 ; ii, 1165 

Nantucket Harbor, Mass. : 

Improvement of harbor of refuge i» 56, 658 

Removal of wreck in i, 70, 704, 715 

Nantucket Sound, Mass., removal of wrecks in i, 69, 70, 71, 710, 721 

Napa River, Cal. : 

Examination of, between North and South Vallejo i, 436 ; v, 3285 

Improvement of i»431; v, 3263 

Narragansett Bay, R. I. : 

Defense of 1,5,6,7,13,14,503 

Improvement of i» 62, ()79 

Narraguagus River, Me., improvement of i, 24, 543 

Narrows of Lake Champlain, N. Y. and Vt., improvement of i, 428 ; v, 324 1 

Narrows, The, Bogue Phalia, Miss., examination at i, 280 ; iii. 1988 

Natalbany River, La. : 

Examination of 1,260; iii, 1786 

Imiirovement of i, 246 ; in, 1744 

Naushon Island, Mass. : 

Removal of wreck in Buzzards Bay near i» 69, 707 

Removal of wreck in Tarpaulin Cove Harbor l, 70, 714 

Survey of Tarpanliii Cove 1,73 

Navigable* rivers of the United States, tonnage map of i, 497 

Navigable waters, bridges across: 

Alteration of 1,21,480,482 

Construction of 1,21,473 

Examination of bills to authorize construction of i, 21 

Kxamination of plaus and locations of proposed i, 21, 473, 476 

Obstructing navigation, action uptm 1, 21, 482 

Navigation, action upon bridges obstructing i. 21,482 

Ncches River, Tex., improvement of I. 259; ni, 1781 

Nehalem Bsiy, Oreg., improvement of entrance to i» 448 ; v, 3:186 

Nestucca River, Oreg., survey of, from Woods to the ocean i, 459 ; v, 3509 

Neuse River, N. ('. : 

Bridge across, construction of 1,477 

Improvement of i, 181; ii, 1319 

loiprovemeut of waterway between Beaufort Harbor and i, 182; ii, 1321 
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New Bedford Harlwr, Mass., improyement of 1.59.669 

New Castle, Del., improvement of ice harbor at i, 135; ii. 1113 

New Haven, Conn., bridge of city of, obstracting Quinnipiac River i,4S 

New Haven Harbor, Conn. : 

Construction of breakwaters in 1,78,783 

Establishment of harbor lines i» 21, 471,882 

Examination of West Kiver from steam railroad crossing to main channel 

in , 1,93,^3 

Improvement of i, 78, 777 

Removal of wreck in 1,98,®! 

New Haven, HI., construction of bridge across Little Wabash River at i,477 

New .lersey, improvement of channel between Staten Island and i, 110,970 

New Orleans, La., defense of 1,5,11,12 

New River, N. C. : 

Improvement of i, 184 ; ii, 1328 

Improvement of waterway between Beaufort Harbor and i, 183 ; ii, 1335 

Improvement of waterway between Swansboro and i, 184; ii, 1327 

New River, Va. and W. Va., improvement of 1,335; Iii,24t5 

New Rochelle Harbor, N. Y., examination of 1, 94,868 

New York, N. Y'., construction of bridge across Harlem River at First avenue, 

by city of 1,477 

New York Harbor, N. Y. : 

Arthur Kill, improvement of i, 109,9® 

Bay Ridge ('hannel, improvement of i, 103,913 

Bed loes Inland, sea wall at 1,15 

Buttermilk Channel, improvement of i, 102, 940 

Channel between 8taten Island and New Jersey, improvement of i, 110,970 

Davids Island, sea wall at i,15 

Defense of.... 1,5,6,7,12,14,504,519 

Eant River and Hell Gate, improvement of i, 100,930 

East River near Rikers Island, modification of harbor lines i, 21,471, lOli 

Gowanns Bay, improvement of 1, 103,943 

Gowanus Creek Channel, improvement of i, 108, 943 

( travesend Bay, examination of i, 121, IftB 

Harbor lines in East River near Rikers Island, modiiication of i, 21, 47L 1<>I7 

Harlem River, improvement of 1, 98, 917 

Improvement of i, 105. 950 

Red Hook Channel, improvement of i, 103, 943 

Sanily Hook, sea wall and embankment at 1^14 

Schuyler, Fort, sea wall at i, 15 

Spuy ten Duy vil Creek, improvement of. i, 98, 917 

Supervision of i,468; v,360B 

Wads worth, Fort, acquisition of site for fortifications at 1. 14,5(*4 

Wrecks, removal of 1, 120,!^ 

New York, New Haven and Hartford Railroad Company, bridge of 1,478 

Newberu, N. C, improvement of waterway between Beaufort Harbor 

and 1,182; ii,lS21 

Newburyport Harbor, Mass. : 

Improvement of i,39,5i* 

Removal of wreck near I,53,6|S 

Newport and Cincinnati Bridge Company, bridge of i, 475 

Newport, Ky., reconstruction of bridge across Ohio River between Cincinnati, ^ 

Ohio, and i,475 

Newport Harbor, R. I., improvement of l,W,fi83 

Newport River, ?f. C, improvement of waterway via i, 182; ii,1321 

Newtown Creek, N. Y. : 

Bridge between Long Island City and Brooklyn, alteration of 1,4^1 

Bridge ^temporary) between Long Island City and Brooklyn, construc- 
tion or 1,4^1 

Examination of West Branch of i, 121, W^ 

Improvement of i, 102,935 

Niagara River, N. Y. : 

Establishmentof harbor lines in vicinity of Ferry street, Baffalo. i, 21,472; v,318fi 

Improvement of Bulialo Harbor i, 414 ; v, 3146 

Improvement of, from Tonawanda to Port Day (Niagara Falls) .. . i, 416; V,3l66 

Improvemen t of Tonawanda Harbor and 1, 415 ; v, Sl€2 

Nomiiii Creek, Va., improvement of 1, 161; Uf& 

Noudisappearing gun carriages i»5 
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Nooksack River, Wash. : 

Improvement of i, 456; v,3442 

Survey of i,459; v,3511 

Noonday Kocks^San Francisco Harbor^Cal., examination for removal of . i, 430 ; v, 3254 

Norfolk and Carolina Railroad Company, bridge of i, 477 

Norfolk Conuty, Va., construction of bridge across Scotts Creek in i, 477 

Norfolk Harbor, Va. : 

Improvement of, and its approaches i, 168 ; ii, 1275 

Improvement of approach to, between Lambert Point and Fort Nor- 
folk 1,169; 11,1279 

Waterway between Albemarle Sound, N. C, and, improvement of. i, 173; ii, 1286 

Norfolk, Va., improvement of approach to United States navy-yard at 1, 169; ii, 1279 

North Bay, Puget Sound, W^osh., examination for waterway between Hoods 
Caualand i,457; v,3466 

North Carolina, survey of waterways connecting Dismal Swamp Canal, Va., 
with sounds of ',177; ii, 1296 

North East (Cape Fear) River, N. C. : 

Improvement of i, 185 ; ii, 1330 

Survey of, from old county ferry to Juniper Swamp or Creek i, 192; ii, 1389 

North Landing River, Va. and N. C, improvement of 1, 174 ; ii, 1289 

North River, N. C, examination of route from Beaufort Harbor to mouth 
of 1,192; 11,1380 

North River, Wiuih. : 

See also Willapa River and Harbor. 

Examination of, from the mouth upward 25 miles i, 458 ; v, 3485 

North Vallejo, Cal., examination of Napa River between South Vallejo 
and 1,436; v,3285 

Northern and Northwestern Lakes: 

Charts, correcting, printing, and issuing of 1,493,494,496; vii, 4159 

Estimates 1 , 495, 497 

Improvement of channels in connecting waters 6f i, 397 ; i v, 2859 

Surveys i,492; vii,4159 

Water levels i,497; vii, 4162, 4251 

Northport. Ala., bridge obstructing Warrior River between Tuscaloosa and .. i, 483 

Nor walk Harbor, Conn. : 

Bridge at South Norwalk, construction of i, 478 

Improvement of i, 83, 804 

Survey of i, 95 

Norwalk River, Conn. See Norwalk Harbor. 

Norwalk (South), Conn.: 

Bridge across Norwalk River at, construction of i, 478 

Improvement of Norwalk Harbor 1,83,804 

Survey of Norwalk Harbor i, 95 

Noxubee River, Miss. : 

Examination of, from Macon to Hashuqua Creek i, 244 ; ii, 1715 

Improvement of i, 239; ii, 1699 

O. 

Oak Orchartl Harbor, N. Y., improvement of J, 418; v,3172 

Oakland Harbor, Cal., improvement of 1, 429 ; v, 3247 

Obion River, Tenn. : 

Improvement of 1, 305 ; ill, 2245 

Survey of, from Forked Deer River to Mississippi River 1, 310; iii, 2265 

Obstructions to navigation, action upon bridges constituting i, 21, 482 

Occoquan Creek, Va., improvement of 1,159; ii, 1219 

Occupancy of stnictures built by the United States i, 21, 483 ; vii, 4077 

Ocean Causeway Company, bridge of i, 479 

Ocean fa^^/e (schooner), removal of wreck of i, 53, 642 

Ocklawaha River, Fla., improvement of i, 211 ; li, 1357 

Ocmulgee River, Ga., improvement of i. 204 ; ii, 1485 

Oconee River, Ga., improvement of i, 203; ii, 1481 

Oconto Harbor, Wis. : 

Examination of i,368; iv,268l 

Improvement of i,355; iv, 2600 

Ocracoke Inlet, N. C, improvement of i, 178; ii, 1306 

Office of the Chief of Engineers i, 499 

Officers of the Corps of Engineers. See Corps of Engineers. 

Ogdeosburg Harbor, N. Y., improvement of i, 425 ; v, 3229 
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Ohio Canal; survey of 1,22 

Ohio Kiver : 

Bridee between Cincinnati, Ohio, and Newport, Ky., reconstruction of. i,4B 

Canal routes between Lake Erie and, survey of ; 1, 22 

Dam below Beaver River, Pa. , construction of i, 320 ; iii, 23© 

Dam No. 2, survey for locution of i, 330 

Dams Nos. 3, 4, and 5, survey for location of i, 323 

Davis Island Dam, Pu., operating and care of i, 320; in, 2399 

Elizabethtown Harbor, 111. , survey of i, 3S 

E vansville Harbor, lud., survey of I, 323 ; in, 23* 

Falls of, at Louisville, Ky., impVovement of i, 328; in. 24^ 

Falls of, Indiana Chute, improvement of i, 329 ; ni, 2431 

Harbor lines between Pittsburg and Davis Island Dam, Pa., establisb- 

meutof 1,21,471; in,2420 

Improvement of i, 316; in, '2332 

Indiana Chute, improvement of i. 329 ; in, 2431 

Ironton, Ohio, examination at 1, 322 ; 1X1,23$ 

Louisville and Portland Canal, Ky., operating and care of i, 330; in, 3434 

Snag boat on, operating 1 1,319; iii,2K» 

Wrecks in, removal of i, 322 ; in, 2384 

Ohio, State of, survey of waterways in, for canal between Lake Erie and Ohio 

River 1,22 

Okanogan River, Wash., examination of, from month to bead of naviga- 
tion 1, 457; V, 3473 

Olcott Harbor, N. Y., improvement of i, 417; v, 3171 

Old River Branch of San .Joatiuin River, Cal., survey of i, 441 ; v, 335s 

Olympia Harbor, Wash. , improvement of i, 453 ; v, 3416 

Oiieonta (barge), removal of wreck of i, 71, ?16 

Onset Harbor, Mass., examination of i, 72, ?J7 

Ontario, Lake: 

See aldo Northern and Northwestern Lakes. 

Examination of channel connecting Irondequoit Bay with i, 424 ; v,32^ 

Water levels 1 1, 4!)7 ; vn, 4251 

Ontonagon Harbor, Mich., improvement of i, 348; iv,25i>7 

Orange Mills Flats, St. JohnH River, Fla., examination at 1*221; ii, 156*^ 

Osage River, Mo., improvement of i, 470 ; vii, 3957, 3966, 3996, 40t5 

Oswego Harbor, N. Y. : 

Improvement of i, 421 ; v, 32M 

Water levels i, 497 ; vii, 4251 

Otter Creek, Vt., improvement of 1,427; v,323? 

Ouachita River, Ark. and La., improvement of i, 269 ; in, 18S7 

P. 

Palatka, Fla. : 

Examination of St. Johns River at Orange Mills Flats near 1,221; ii, 1560 

Reconstruction of bridge across St. Johns River at i,477 

Palm Beach, Flu., construction of bridge across Lake Worth at i, 479 

Pamlico River, N. C, improvement of i, 179; ii, 1312 

Pamunkej^River, Va., improvement of i, 166; ii, 1249 

Paragould Southeastern Railroad Company, bridge of L 481 

Parkers Head Harbor and Channel, Me., examination of i, 38, 581 

Parkers River, Mass., removal of wreck in Nantucket Sound near i, 69,701 

Pnscagonla River, Miss., improvement of 1, 239 ; li, 1700 

Pasquotank River, N. C, improvement of 1,175; ii, 12!8 

Pjujs Aux Ilerono, Ala., survey for channel through 1, 244 ; ii, 1716 

Passage Key Channel, Tampa Bay, Fla., removal of wreck in i, 221 ; ii, 15tt» 

Passaic River, N. J. : 

Improvement of ^ 1,111,973 

Improvement of, above Newark I, 111, JHo 

Improvement of, below Newark I, 111, 973 

Patapsco River, Md. : 

Improvement of and channels to Baltimore 1, 152; u. 1175 

Improvement of channel to Curtis Bay i, 154 ; ii^ 11^1 

Survey of Baltimore Harbor * 1, 157; ii, 1301 

Patchogue River, N. Y., improvement of • i, 91,844 

Pawcatuck River, R. I. and Conn. : 

Improvement of 1,67.696 

Survey of, from Westerly to Stonington .* i,73 

Pawtucket River, R. I. : 

Bridge at PTovv(V^w<i^,Ttbcvi\i^Uv\<it\Qvv of 1,478 

lu\pToveTOv^\i\i o? 1,61,676 

Removal ol VTi<iQiV.m v.'^ifi 
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Pearl RiTer, MiBs., improvenieDt of: 

lielow Jackson i,341; u,1706 

Between Carthage and Jackson i, 242 ; ii, 1708 

Between Ecliubiirg and Cartbage i, 242 ; ii, 1710 

Pease Creek, Fla., improvement of i, 216 ; ii, 1551 

Peekskill Harbor, N. Y., examination of i, 120, 999 

Pend d'Oreille River, Mont., examination of (Flatliead River), from Flathead 

Lake to Jocko Station i,458; v,3480 

Pennsylvania and New Jersey Railroad Company, bridge of 1, 474 

Penusylvauia Railroad Company, bridge of 1,475 

Penobscot River, Me., improvement of i, 26 548 

Pensaoola, Fla. : 

Defense of 1,5,6,11,12 

Improvement of harbor at i, 229 ; n, 1629 

PensauKee Harbor, Wis., improvement of i, 356 ; iv, 2602 

Pentwater Harbor, Mich., improvement of l, 383 ; iv, 2804 

Perdido River, Fla. and Ala., construction of bridge across, near Holman Ferry, i, 474 

Petaluma Creek, Cal., improvement of i, 438 ; v, 3308 

Petit Jean River, Ark., improvement of i,282; in,2015 

Petoskey Harbor, Mich., improvement of i, 388; iv, 2818 

Phalia, Bogue, La. : 

Examination of i,260; in, 1784 

Improvement of 1, 245 ; in, 1742 

Phalia, Bo^ue, Miss., examination of i, 280; in, 1988 

Philadelphia, Pa. : 

Bridge across Delaware River, construction of i, 474 

Bridge across Frankford Creek, reconstruction of, by city I, 477 

Defense of 1,5,6,8,12,507 

Improvement of Frankford Creek , . i, 131 ; ii, 1075 

Improvement of harbor at i, 124 ; ii, 1032 

Phillissi Island, Ohio River, removal of wrecks at 1, 322 ; in, 2384 

Piankatank River, Va., survey of bar at northwest entrance of Milford Haven 

from 1, 167; ii,1267 

Piers built by the United States, occupancy or injury of i, 21, 483 ; vii, 4077 

Pigeon bayous, La., improvement of i,249; iii, 1754 

Pine River, Mich., survey of, at St. Clair City i, 397 

Pittsburg, Pa. : 

Bridge across Monongahela River at, construction of (Glen wood Highway 

Bridge Company) i, 474 

Bridge across Monongahela River at South Tenth street, reconstruction of. i, 477 
Bridge across Monongahela River between Homestead and, construction 

of 1,473 

Davis Island Dam, Ohio River near, operating and care of i, 320 ; iii, 2359 

Harbor lines at, establishment of i, 21, 471 ; in, 2420 

Herr Island Dam, Allegheny River near, construction of i, 326 ; lU, 2410 

Plaquemine, Bayou, La. : 

Improvement of i, 249 ; in, 1754 

Prevention of caving at mouth of i, 249; in, 1757 

Platforms, gun and mortar i, 5, 12 

Plattsbnrg Harbor, N. Y., improvement of i,426; v,3i235 

Plymouth Harbor, Mass. : 

Examination of i, 54, 645 

Improvement of i, 51, 635 

Pocomoke River, Md. : 

Examination for cftnal from Indian River, Del i* 151 ; n, 1154 

Survey for connecting Sinepuxent Bay with, above Snow Hill i, 151 ; ii, 1167 

Survey of, between Snow Hill and Shad Lauding i» 151 ; n, 1167 

Point Judith, R. I. : 

Improvement of harbor of refuge at i, 65, 686 

Removal of wreck off i, 71, 723 

Point Judith Pond, R. I., improvement of entrance to i, 66, 688 

Point of Rocks, Mass., examination of Manchester Harbor at and below ... i, 53, 643 
Point San Pablo, San Francisco Bay, Cal., examination for removal of The 

Brothers (rocks) near i, 431 ; v, 3260 

Pollock Rip, Mass., removal of wrecks in and near.. i,69, 70, 71, 705, 709, 719, 72l>, 726 
Ponchatoula River, La. : 

Examination of i, 260 ; in, 1786 

Improvement of i»246; ni, 1744 

Porcupine Island, Me., construction of breakwater from Mount Desert to. . i, 25, 544 
Port Bolivar, Galveston and Virginia Point Terminal Railroad Company, 
bridge of i, 478 
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Port Chester Harbor, N. Y. : 

Examination of 1,94,865 

Improvement of i,8S,818 

Port Cuuton Harbor, Ohio, improvement of : i, 4M ; v, ^ 

Port Deposit, Md., snrvey of Susqaehanna River from below Havre jde Grace to 

above ii 152; ii,nffl 

Port Huron, Mich., improvement of Black River at 1,^92; iv,^ 

Port JeflFerson Harbor, N. Y., improvement of V^®1 

Port Orford, Oreg., survey at i,4d8; v,3491 

Port Tobacco River, Md., examination of Chapel Point Harbor. i, 166; ii,125S 

Port Washington Harbor, Wis., improvement of i, ^62 ; iv, 2634 

Portage Lake and Lake Superior ship canals, Mich. : 

Improvement of if 349; iv.Sfl 

Operating and care of i, 350; iv, 25fi2 

Portage Lake, Houghton County, Mich., "v^atASway from Keweenaw Bay to 
Lake Superior, via : 

Improvement of i, 349 ; i v, 3561 

Operating and care of i, 350; iv,Sd2 

Portage Lake, Manistee County, Mich., improvement of harbor of xefuge 

at 1,386; iv,2811 

Portage River, Mich., waterway from Keweenaw Bay to Lake Superior, via: 

Improvement of 1,349; iv,2561 

Operating and care of ir350; iv,25fi2 

Portland, Conn., construction of bridge across Connecticut River betweea 

Middletown and i,48D 

Portland, Me. : 

Bridge of city of, obstructing entrance to Back Cove i,4£ 

Defense of i,5,6,12,13.5« 

Improvement of channel in Back Cove i,33,38i 

Improvement of harbor at i, 32,365 

Potomac River: 

Aqueduct Bridge across, ab Washington, D. C, repair of i, 484; vix,40$ 

Chapel Point Harbor, Md. , examination of 1, 166 ; ii, 125S 

Eastern Branch of (Auaoostia River), improvement of i, 159; ii,1217 

Great Falls, erection of fishways at i, 489 ; vii,4lU 

Great Falls, raising heightof dam at i;487; >ai,411i 

Long Bridge at Washington i»I58; n,12l2 

Washington, D. C, improvement at i, 157; ii,13(B 

Powder Hole Harbor, Mass., removal of wreck in i, 70,n6 

Powow River, Mass., improvement of 1,41,6(8 

Pratt, Julia E. (schooner), removal of wreck of i.7(liTl5 

Presqu' He Harbor, Mich., removal of wreck in i, ^; iv,2810 

Pres<}ue Isle Peninsula, Erie Harbor, Pa., preservation of i, 413; v,31fi 

Providence, R. I., reconstruction of bridge across Seekonk River by city of., ij^'^ 
Providence River, I?. I. : 

Improvement of 1,62,^ 

Removal of Green Jacket Shoal 1,63,682 

Provincetowu Harbor, Mass., improvement of i, 52, 639 

Public buildings and grounds. District of Columbia, improvement and care 

of 1,491; VII, 413 

Public works of the United States, occupancy or ii^jury of 1,21,483; vn,4C'n 

Puget Sound, Wash. : 

Defense of i.5 

Harbor lines at Seattle and Ballard, establishment of I9 21, 473; v,3543 

Improvement of, and tributaries i,456; v,3U3 

Waterway between Hoods Canal and North Bay, examination for. i, 457; v,3(ff 

Waterwav connecting lakes Union and Washington, with, improvement of. 1.433 

Pultneyville Harbor, N. Y., improvement of i, 419; v, SIS 

Quantico Creek, Va., examination of. i,166; ii,125i 

Queen of the WeBt (steamer), removal o f wreck of i, 259; 111, 178 

Queens County, N. Y. : 

Alteration of bridge of, across Newtown Creek, between Long leland City 

and Brooklyn iM 

Construction of temporary bridge across Newtown Creek, between Liong 

Island City and Brooklyn, by 1.^2 

(JuiUayute Harbor and River, Wash., examination of i, 457; v,3U 
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Quincy Bay, 111. : 

£xammation of 1,293; iii,2159 

Improvement of i» 291 ; in, 2109 

Quinnipiac River,-C<Hixk., bridge obstracting, at New Haven i, 483 

R. 

Racine, Wis. : 

Improvement of harbor at i, 364 ; iv, 2645 

Removal of wreck near 1,367; n%2681 

Rah way River, N. .J. : 

Examination for locks at month of 1,121,1009 

Improvement of 1, 113, 980 

Ramshoru Creek, S. C. : 

Removal of wreck at month of 1, 207 ; ii, 1519 

Survey for waterway via i, 207 ; ii, 1521 

Rancocas River, N. J. : 

Bridge acroHS Lnmberton Branch at Hainesport, construction of i, 479 

Examination of i,132; ii,1083 

Examination of Lnmberton Branch of, to Lumberton i, 132 ; ii, 1086 

Improvement of i, 129 ; ii, 1066 

Rappahannock River, Va., improvement of i, 163 ; ii, 1234 

Raritan Bay, N. J. : 

Improvement of 1,106,959 

Survey of, between South Amboy and Great, Beils Light i, 121, 1014 

Raritan River, N. J., improvement of. '. i, 114, 981 

Reconnaissances, explorations, and surveys in military departments i, 497 

Red Hook Channel, New York Harbor, N. Y., iiu])rovenieut of 1, 103, 943 

Red Lake River, Minn., examination of, between Thief River Falla and 

Red Lake i,301; ni,2211 

Red River, La. and Ark. : 

Improvement of i, 267 ; iii, 1848 

Improvement of, above Fulton, Ark i,268; in, 1881 

Red River of the North, Minn, and N. Dak., improvement of i, 299; iii, 2197 

liedwood Creek, Cal., improvement of •. i;432; v,3265 

Rices Point, Minn. : 

Construction of bridge across St. Lonis River between Connors Point, Wis., 

and, (Duluth and Superior Bridge Company) i, 475 

Constrnction of temporary street railroad bridge across St. Louis River 

between Connors Point, Wis., and i, 477 

Richmond, Fredericksburg and Potomac Railroad Company, bridge of i, 479 

Rikers Island, East River, N. Y., moditicatiou of harbor lines near 1, 21, 471, 1017 

Rivera and harbors: 

Continuous contracts i, 19 

Estimates for examinations, surveys, and contingencies of i. 468 

Estimates for improvement of .- i, 19,20 

Improvement of i, 19 

Riverside, Ark., examination of Cache River to i, 286 ; in, 2037 

Roane County, Tenn., construction of bridge across Clinch River in i, 479 

Roanoke River, N. C, improvement of i, 174; ii, 1290 

Rock Hall Harbor, Md., suri'ey of i, 151; ii, 1162 

Rock Island, III., construction of bridge across Mississippi River between 

Davenport, Iowa, and i, 474 

Rock River, 111., operating and care of canal around Lower Rapids of, at 

Milan i,375; iv,2770 

Rockaway (East) Inlet, N. Y., construction of bridge across Far Rockaway Bay 

between Shelter Island and Hicks Beach i,479 

Rockland Harbor, Me. : 

Establishment of harbor lines at i, 21, 471, 595 

Improvement of i, 29, 555 

Rondont Harbor, N.Y., improvement of i, 97, 913 

Rouffe River, Mich. : 

Bridge between Springwells and Ecorse townships, Wayne County, eon- 

stniction of i, 480 

Construction of turning basin in I, 395 ; iv, 2840 

Improvement of i, 394 ; iv, 2839 

Rough River, Ky., improvement of i, 338 ; in, 2481 

Rouse Point, Lake Champlain, N. Y., construction of breakwater at., i, 426; v, 3232 

Royal Arch (schooner), removal of wreck of I, 70, 719 

Royals River, Me., examination of i> 38, 579 

Rum Point, N. J., examination of inside of Absecon Inlet to unite waters be- 
tween Brigantino Beach, Absecnn Channel, and i, 133 ; Ii, 1094 

Rumsey, Ky., reconstruction of Lock No. 2, Green River, at i, 337; in, 2470 
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s. 

Sabine Lake, Tex., examination of, from moutba of Sabino and Necbea riven» 
to bead of Sabine Pass ♦-,,.. i, 260; m,179D 

Sabine Pass, Tex. : 

Examination of i, 260; iu,m 

Improvement of harbor at i, ^7; m, 1771 

Sabine River, Tex., improvement of i, 258; iii. 177^ 

Sacketts Harbor, N. Y., improvement of harbor at l, 423 ; v, {fi::! 

Saco River, Me., improvement of i, IM, 56^ 

Sacramento, Cal. : 

Bridge across Sacramento River at, construction of i,47S 

Examination of American River to prevent sand flowing into Sacramento 
River near i,440; V.33S5 

Sacramento River, Cal. : 

Bridge at Sacramento, construction of 1.479 

Examination of American River to prevent sand dovring into, near Sarrs- 

mcnto 1, 440; v,23Xi 

Examination of, from Steamboat Channel to the mouth i,4ll 

Examination of Steamboat Channel i, Wl 

Improvement of i,437; v,3299 

Improvement of, and tributaries (by California Debris Commis- 
sion) 1,470; yu,M 

Saginaw, Mich., alteration of bridge across Saginaw River at l^ 

Saginaw River, Mich. : 

Bridge at Saginaw, alteration of l4® 

Improvement of i, 390; iv,^ 

St. Anthonys Falls, Minn., improvement of Mississippi River above, i, 294; iii,2174 

St. Augustine, Fla. : 

Construction of bridge across Matanzas River at i, 479 

Improvement of harbor at i, 212; ii, 1538 

St. Angustine Bridge Company, bridge of i, 479 

St. Clair Citv, Mich., survey of Pine River at l397 

St. Clair Flats Canal, Mich. : 

Improvement of i, 401 ; iv.ST© 

Operating and care of i, 401 ; w.'M 

St. Clair, Lake, Mich., establishment of harbor lines between Grossepoint and 
Milk River 1,21,472; n.SO® 

St. Croix River, Me., improvement of i, 22,537 

St. Croix River, Wis. and Minn. : 

Improvement of 1,297; III.2191 

Survey for reservoirs at sources of iii, 23i)B 

St. Francis River, Mo. and Ark. : 

Bridge below Keiinett, Mo., alteration of iM 

Examination of, from the Sunk Lands to Greenville, Mo i, 286; lu, J4i^ 

Improvement of, in Arkansas i, 285 ; in. -^1 

Improvement of, in Missouri i,286; iii.2(© 

St. Johns River, Fla. : 

Bridge at Palatka, reconstruction of 1.477 

Examination of, at Orange Mills Flats, near Palatka, and to and above 

Sanford 1.221; ii,lS0 

Improvement of, from Jacksonville to the ocean i, 208 ; u, 1529 

Improvement of upper river j, 210; ii. 15^ 

Improvement of Volusia Bar i,211; n.!-}^ 

Survey of, from .Jacksonville to the ocean i, 222 ; ii, ^ 

St. Jones River, Del. See Mnrderkill River. 

St. Joseph Harbor, Mich., improvement of i, 377; iv,2TS 

St. Joseph River, Mich. : 

Improvement of, between St. Joseph Harbor and Berrien Springs, i, 378; iv,27^ 
Improvement of St. Joseph Harbor i, 377 ; iv.27!j? 

St. Lawrence Railway Company, bridge of 1,47^ 

St. Lawrence River, N. Y. ; 

Bridge at Morristown, construction of h^ 

Improvement of shoals between Sister Islands and Crossover Light, i, 424; y,^' 

Reexamination of 1,495; \ii,i^ 

St. Louis Bay, Minn, and Wis. : 

Examination of harbors of Superior and Duluth i,352; iv,57? 

Improvement of Duluth Harbor * i,34.5; IV,25S 

Improvement of harbor at 1,346; iv.STU' 

Mod*\V\Q«^t\o\\ o? \\«bvVoT Yvwfe^ \w i, 21, 472 ; i v. *^ 

St.LiOuv.al\vvK\)ox,"iAo.,\\sx\>^QNSi\\i^vi\.<i^ i,289; 111.30^^ 
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St. Lonis River, Minn, and Wia. : 

Hridce between Connors Point and Rices Point/ constmotion of, (Dulath 

and Superior Bridge Company) . . . ". i, 475 

Bridge (temporary) between Connors Point and Rices Point, oouHtrnction 

of, (street railroad bridge) i, 477 

Establishment of barbor lines above Grassy Point to Spirit 

Lake i,21,472; iv.2588 

Examination of Dulnth Harbor 1,352; iv,2579 

Improvement of Dulnth Harbor i, 345 ; iv, 2533 

St. Lucia Inlet and River, Fla., examination of i, 221 ; ii, 1564 

St. Marys Falls Canal, Mich. : 

Operating and care of i, 398; iv,2867 

Water levels at Sault Ste. Marie i,497; vii, 4162, 4251 

St. Marys River, Mich. : 

Improvement of, at the Falls i,399; iv,2888 

Improvement of Hay Lake Channel , i, 400; iv, 3048 

Operating and care of St. Marys Falls Canal i, 398 ; iv, 2867 

ResuTvey of, from Whitefish Bay to Detonr Light- House 1, 494 ; vii, 4160 

Wat«^r levels i,497; vii, 4162, 4251 

St. Paul, Minn., gauging Mississippi River at or near i, 299 ; iii, 22(^ 

St. Paul (Soutn), Minn., construction of bridge across Mississippi River at i, 474 

Sakonnet Point, R. I., examination of i, 72, 749 

Sakonnet River, R. I. : 

Examination of Sakonnet Point i, 72, 749 

Examination of stone bridge over 1,71,729 

Salem Harbor, Mass. : 

Improvement of h^t ^13 

Survey of ^ i, 54, 651 

Salem River, N. J. : 

Examination of, from Salem City to the mouth i, 133 ; li, 1091 

Improvement of 1, 130 ; ii, 1071 

Salkahatchie River, S. C, improvement of i» 197 ; ii, 1440 

San Diego Harbor, Cal. : 

Defense of i, 5 

Improvement of i, 434 ; v, 3273 

San Francisco Bay, Cal. : 

Anita Rock, examination for removal of i, 431 ; v, 3259 

Arch Rock, examination for removal of i, 430 ; v, 3253 

Blossom Rock, examination for removal of i, 430 ; v, 3256 

Brothers, The (rocks), examination for removal of i, 431 ; v, 3260 

Fifteen Foot Rock, examination for removal of 1, 431 ; v, 3260 

Invincible Hock, examination for removal of i, 431 ; v, 3260 

Oakland Harbor, improvementof ly 429; v,3247 

Shag Rock, examination for removal of i, 431 ; v, 3258 

Two Mission Rocks, examination for removal of 1, 431 ; v, 3257 

Whiting Rock, examination for removal of i, 431 ; v, 3260 

San Francisco Harbor. Cal. : 

Anita Rock, examination for removal of i, 431 ; v, 3259 

Arch Rock, examination for removal of i, 430 ; v, 3253 

Blossom Rock, ex.imination for removal of 1, 430 ; v, 3256 

Brothers^ The (rocks), examination for removal of i, 431 ; v, 3260 

Defense of 1,5,6,11,12,515 

Fifteen Foot Bock, examination for removal of i, 431 ; v, 3260 

Invincible Rock, examination for removal of i, 431 ; v, 3260 

Mile Rocks, examination for removal of i, 430 ; v, 3252 

Noonday Rocks, examination for removal of i, 430 ; v, 3254 

Shag Rock, examination for removal of i, 431 ; v, 3258 

Sunken Rocks off P'ort Point, examination for removal of i, 430 ; v, 3251 

Two Mission Rocks, examination for removal of i, 431 ; v, 3257 

Whiting Rock, examination for removal of i> 431 ; v, 3260 

San Joaquin River, Cal. : 

Bridge across Mormon Channel at Stockton, construction of i, 476 

Bridge across, reconstruction of i, 478 

Examination of, above mouth of Stanislaus River i, 441 

Improvementof 1,436; v,3291 

Improvement of, and tributaries (by California Debris Comniis- 

sion) 1,470; vii,4049 

Survey of Old River Branch 1.441; v,3338 

8an Luis Obisjjo Harbor, Cal., iniprovement of i, 432 ; v, 3265 

San Pablo, Point, San Francisco Bay, Cal., examination for removal of The 

Brothers (rocks) near i,431; v,3260 
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San Rafael Creek, Cal., examination of i, 435; v, 3381 

Sand Beach. Luke Huron, Micb. : 

Improvement of harbor of refuge at i, 391 ; iv, 28S1 

Water levels i,497; vii,4H»,4Sl 

Sandusky HwrtMUi^Ohio, improvement of i, 405; v,3083 

Sandusky River, Ohio, iiiiforriaientof 1,406; v,3»l 

Sandy Bay, Cape Ann, Mass., improv eiu — i of harbor of refui^e at i, 42, 606 

Sandy Hook, N. J., sea wall and embankment at — 1,14 

Sanford, Fla., examination of St. Johns River to and above i, 221 ; ii, 1560 

Santee River, S. C, improvement of i, MB; u, 14(W 

Sara, Bayou, La., examination of harbor at i, 261 ; iii, ITS 

Sarasota* Bay, Fla., improvement of 1,217; ii,155S 

Sasanoa River, Me., survey of i, 39,592 

Saugatuck Harbor, Mich.: 

Examination of Kalamazoo River from the month to Kalamazoo, i, 390; iv,2Wl 

Improvement of i, 379; iv,27HD 

Survey of Kalamazoo River from Lake Michigan to i,39T 

Saugatuck River, Conn., improvement of 1,82,800 

Sangerties Harbor, N. Y., improvement of i, 96.910 

SaultSte. Marie, Mich., water levels at i,497; vii, 4163,4251 

Savannah Harbor, Ga. : 

Defense of i, 5, 6. 11 

Improvement of i, 198 ; ii, 144J 

Improvement of waterway between Feruandiua, Fla., and i, 206; ii. IM'i 

Removal of wrecks in i, 207 ; ii, 1519 

Survey for channel between Beaufort, S. C.,and i»207; ii, 1521 

Survey of, between Spirit Island and Charleston and Savannah Railroa<l 

crossing .* i, 207; n,153() 

Survey of, for protection of anchorage in Tybce Roads i, 200; ii, 1459 

Savannah River, Ga. : 

Improvement of, above Augusta i, 201 ; ii, U70 

Improvement of, between Augusta and Savannah i, 200; ii, 14® 

Improvement of Savannah Harbor i, 198 ; ii, 1449 

Improvement of waterway between Fernandina, Fla., and Savan- 
nah, Ga 1,206; 11,1315 

Removal of wrecks in Savannah Harbor i, 207; ii, 1519 

Survey for channel between Beaufort, S. C. , and Savannah, via . . i, 207; ii. 13LM 
Survey of, between Spirit Island and Charleston and Savannah Railrtiad 

crossing i, 207 ; ii, 1530 

Survey of Savannah Harbor for protection of anchorage in Tvheo 

Roads 1,200; ii,1455 

Sayville, N. Y., improvement of Browns Creek i,92,84T 

Schuyler, Fort, N. Y., sea wall at i.l5 

Schuylkill River, Pa., improvement of i, 125; ii, KBT 

Scituate Harbor, Mass. , improvement of 1, 50, 612 

Scotts Creek, Va., construction of bridge across, in Norfolk County 1,477 

AScranton, S. S. (schooner), removal of wreck of i, 70. 713 

Scuppernong River, N. C., examination of i» 191 ; ii, 1360 

Sea-coast defenses. See Fortifications. 

Sea walls i.W 

Seaconnet Point, R. I. See Sakonnet Point. 
Seaconnet River, R. I. See Sakonnet River. 
Seaford Harbor, Del. See Nanticoke River. 
Seattle, Wjwh., establishment of harbor lines in Puget Sound at., i, 21, 473; v,3543 

Sebewaiug River, Mich., survey of i,397 

Secretary Creek, Md. See Warwick River. 
Seekonk'( Paw tucket) River, R. I.: 

Bridge at Providence, reconstruction of i. 47S 

Improvement of 1,61.676 

Removal of wreck in i, 7i6 

Shag Rock, San Francisco Harbor, Cal., examination for removal of., i, 431 ; v. 329* 

Shamokin ( barge), removal of wreck of 1, 69, T® 

Shark River, N. J., examination of inlet at mouth of, for harbor of refuge, i, 121, 1013 

Sheboygan Harbor, Wis., improvement of 1, 361 ; iv, 2630 

Sheepshead Bay, N. Y., improvement of i, 109,^ 

Shelter Island, N. Y., construction of bridge across Far Rockaway Bay 

between Hicks Beach and *. l47? 

Shiawassee River, Mich., examination of, from Saginaw River to Bad 

RiveT 1,396; iv,282 

Shoa^Haxbotj'ii, 5./\\tt^tov«>m%^\xX. v»'i,.,^.^, .,^^.,., ^-.^..^,., i, 118, S91 
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Shoalwater Bay, Wash. See Willapa River and Harbor. 

ShovelAil Shoal, Mass. y removal of wreck on 1,70,716 

Shrewsbury River, N. J., improvement of i, 119, 993 

Silver Springs, Ocala and Gulf Railway Company, bridge of i, 478 

SimpMUy Clara JC, (schooner), removal of wreck of i, 93, 850 

Sinepuxent ^ay, Md., survey for connecting Pooomoke River with, above Snow 

Hill 1,151; u,1167 

Sioux City, Iowa : 

Exam'iuatiou of Nebraska side of Missouri River opposite 1, 304; in, 2240 

Improvement of Missouri River at and above i, 301 ; in, 2213 

Removal of snags in Missouri River above i, 303: in, 2238 

Sister Islands^ St. Lawrence River, N. Y., improvement of shoals near, i, 424 ; v, 3227 

Sitesforfortitications, acquisition of. i, 13,504 

Siuslaw River, Oreg., improvement of month of i, 445 ; v, 3372 

Skagit River, Wash., improvemieht of i, 456; V, 3442 

Smiih, Jotiah i?. (schooner), remo Val of wreck of i, 71, 725 

Smiths Creek, Va., removal of wreck in mouth of l, 176 ; ii, 1295 

Smyrna River^Del., improvement of i, 136; ii, 1115 

Snake River, Wash, and Idaho : 

Improvement of, between Huntington Bridge and Seven Devils raining 

district i,448; v,3388 

Improvement of, up to Asotin, Wash h^^\ v,3391 

Snohomish River, Wash. : 

Improvement of. i, 456; V, 3442 

Improvement of Everett Harbor i, 454 ; v, 3430 

Snoqusumie River, Wash., improvement of. i, 456; y,3442 

Snow Hilly Md., survey for connecting Pocomoke River with Sinepnxent Bay 

above i, 151 ; ii, 1167 

Sounds of North Carolina, survey of waterways connecting Dismal Swamp 

Canal, Va., with • i,177; ii,1296 

South Chicago, 111., construction of bridge across Calumet River at i, 473 

South Creek, N. C, examination of, from month to head of navigation . i, 191 ; il, 1366 

South Haven Harbor, Mich., improvement of i, 379 ; iv, 2787 

South Milwaukee, Wis., survey of harbor at i,364; iv,2^1 

South Nor walk, Conn. : 

Bridge across Norwalk River, construction of i, 478 

Improvement of harbor at i, 83, 804 

Survey of harbor at.. i,95 

South Pass, Mississippi River, inspection of improvement of i, 21, 244 ; in, 1725 

South River, Mass. Hee Salem Harbor. 

South Rive];,N. J., improvement of. 1,115,984 

Soatfa St. Paul, Minn., construction of bridge across Mississippi River at i, 474 

South St. Paul Belt Railroad Company, bridge of 1,474 

South Vallejo, Cal., examination of Napa River between North Vallejo 

and 1,436; v,8285 

Southern Branch, Elizabeth River, Va. See Norfolk Harbor. 

Sow' and Pigs Reef Buoy, Vineyard Sound, Mass., removal of wreck near i, 71, 722 

Splitting Knife, Plymouth Harbor, Mass. See Plymouth Harbor. 

J^ague, Marion F. (schooner), removal of wreck of ii, 1079 

Springwells Township, Wayne County, Mich., construction of bridge across 

Rouge River by 1,480 

Spuy ten Duy vil Creek, N. Y., improvement of i, 98, 917 

Squan Inlet, N. J. See Manasquan Inlet. 
Squan River, N. J. See Manasquan River. 
Stage Harbor, Mass. See Chatham Harbor. 

Stamford Harbor, Conn., improvement of i, 84, 811 

Star of the Ea$t (schooner), removal of wreck of i, 710 

Staten Island, N. Y., improvement of channel between New Jersey and .. . i, 110, 970 

Steamboat 'Channel (slongh), Cal., examination of i, 441 

Steele Bayou, Miss., improvement of i, 276; in, 1948 

Stillagnamish River, Wash., improvement of i, 456; v, 3442 

Stockton, Cal., construction of bridge across Mormon Channel (slough) by 

city of 1,476 

Stone (Big) Lake^ Minn., examination for reservoin at i, 300 ; li, 2208 

Stone bridge over Sakonnet River, R. I., examination of i, 71, 729 

Stonington, Conn. : 

Improvement of harbor of retage at .' i, 68, 698 

Survey of harbor at' i, 73 

Structures built by the United States, occupancy or ii\jury of i, 21, 483 ; vii, 4077 
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Ten neasee Central Railroad Company, bridge of i,479 

Teune88ee River: 

Improvement of i,310; m, 2277, 2283 

Improvement ot' above Chattanooga, Tenn i, 310 ; iii, 2283 

Improvement of, below Chattanooga, Tenn i, 311 ; iii, 2284 

Improvement of, between Chattanooga, Tenn., and Decatur, Ala. i, 312; iii, 2287 

Improvement of, between Decatur and Florence, Ala i, 312 ; iii, 2291 

Improvement of, between Florence and foot of Bee Tree Shoals, 

Ala , I,312r 111,2292 

Improvement of, between foot of Bee Tree Shoals, Ala., and Paducah, 

Ky 1,313; iii,2297 

Livingston Point, Ky ., improvement of, at 1, 313 ; iii, 2299 

Operating and care of Muscle Shoals Canal, Ala i, 313; iii, 2305 

Tensas River, La., improvement of i|273; iii, 1923 

Terrebonne, Bayou, La., improvement of i|249; iii,1753 

Texarkana and Fort Smith Railway Company, bridge of i, 475 

Texarkaua and Shreveport Railroad Company, bridge of i, 474 

Thames River, Conn., improvement of i, 74, 760 

The Brothers (rocks), San Francisco Bay, Cal., examination for removid 

of 1,431; v,3260 

Thomas, John (sloop), removal of wreck of i, 150 ; ii, 1147 

Three Mile Rapids, Columbia River, improvement of i, 464 ; v, 3589 

Thunder Bay Harbor, Mich., improvement of i, 389 ; i v, 2826 

Thunder Bay Island Lignt Station, Lake Huron, removal of wreck 

near i,395; iv,2841 

Thunder Bay River, Mich., improvement of i,389; iv,2826 

Tickfaw River and tribataries, La. : 

Examination of i,260; iii,1786 

Improvement of 1,246: in, 1744 

Ticonderoga River, N. Y., improvement of 1,428; v,3240 

Tillamook Bay and Bar, Oreg., improvement of i,447; v,3382 

TUian, Briton M, (schooner), removal of wreck of. i, 176 ; ii, 1295 

Tionesta River (Creek), Pa., examination of i, 327 ; in, 2417 

Tittabawassee River, Mich., examination of, from Saginaw to head of naviga- 
tion 1,396; iv,2848 

Toledo, Ohio: 

Construction of bridge across Manmee River by city of i, 478 

Improvement of harbor of i, 403 ; v, 3074 

Tombigbee River, Ala. and Miss., improvement of: 

Columbus to Fulton, Miss i, 238 ; ii, 1697 

Demopolis, Ala., below i, 237 ; ii, 1694 

Demopolis, Ala., to Columbus, Miss i, 238; ii, 1695 

Fulton to Walkers Bridge, Miss i,239; ii, 1698 

Tonawanda Harbor, N. Y., improvement of i, 415 : v, 3162 

Tongue River, Mont., examination of, along eastern edge of Fort Keogh Mili- 
tary Reservation 1,304; ui,2243 

Tonnage map of United States and Territories 1,497 

Tradewater River, Ky., improvement of 1,336; in, 2470 

Trent River, N. C, improvement of 1,180; n, 1316 

Trinity River, Tex., improvement of Iy264; ni, 1813 

Tualiton RiveFi Oreg., examination of, to Hillsboro and to head of naviga- 
tion 1,467; v,3598 

Tue Fork, Big Sandy River, W. Va. and Ky., improvement of i, 341 ; lu, 2505 

Tukey's bridge, obstruction to entrance to Back Cove, Portland Harbor, Me., 

by 1,482 

Turners Cut, N. C, examination of ijl91; n, 1357 

Tuscaloosa, Ala., bridge obstructing Warrior River between Northport and. .. i, 483 
Tuscaloosa County, Ala., bridge of, obstructing Warrior River between Tus- 
caloosa and Northport i, 483 

Two Mission Rocks, San Francisco Harbor, Cal., examination for removal 

of 1,431; v,3257 

Two Rivers Harbor, Wis., improvement of 1,360; iv,2623 

Tybee Roads, Savannah Harbor, Ga. See Savannah Harbor. 

U, 

Umpqna River, Oreg. : 

Examination of. from Soottsburg to Elkton Rapids i, 456 ; v, 3448 

Improvement or 1,444; v, 3369 

Union, Lake, Wash., improvement of waterway between Puget Sound and 
Lake Washington via i, 453; v, 3422 

ENO 96 3 
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United States and Territories, tonnage map of ..1 1,497 

United States Engineer School i, 18,323 

United States navy-yard, Norfolk, Va., improvement of approach to harbor 

at 1,169; 1I,1279 

United States structares, occupancy or injury of i, 21, 483 ; vii, 4077 

Urbana Creek, Va., improvement of i, Iffl; ii,1239 

Use of BtructnreB built by the United States 1,21,483; >ii,40T7 

Vallejo, Cal., examination of Napa River between North and South. .. i,436; v,3285 

Van Buren, Ark., construction of bridge across Arkansas Kiver near i, 475 

Vermilion, Bayou, La., improvement of channel, bay, and passes of. i,253; iii^ 1796 

Vermillion Harbor, Ohio, improvement of i, 407 ; v, 3C96 

Vicksburg Harbor^ Miss., improvement of i, 274 ; iii, 1933 

Vineyard Haven Harbor, Mass., improvement of i, 57, 664 

Vineyard Sound, Mass., removal of wrecks in ... . i, 69, 70, 71, 701, 708, 712, 718, 722, 7% 
Virginia Point, Tex. : 

Bridge between Galveston Island and, construction of, (La Porte, Houston 

and Northern Railroad Company) i. 475 

Bridge between Galveston Island and, construction of, (Port Bolivar, Gal- 
veston and Virginia Point Terminal Railroad Company) i. 478 

Volusia Bar, St. Johns River, Fla., improvement of i, 211 ; ii, 1536 

W. 

Wabash River, Ind. and 111. : 

Improvement of i, 330; iu,2441 

Improvement of, above Vincennes, Ind i, 331 ; in, 2444 

Improvement of, below Vincennes, Ind i, 331 ; in, 2443 

Waccamaw River, N. C. and S. C, improvement of i, 192 ; n, 1391 

Waddington Harbor, N. Y., examination of i,429; v,3242 

Wadsworth, Fort, N. Y., acquisition of site for fortifications at i, 14, 501 

WaleSf Millie (steamer), removal of wreck of i, 221 ; ii, 1560 

Wallaces Landing, Ark., examination of Boeuf River above i, 279 ; ui, 1969 

Wappinger Creek, N. Y., improvement of i, 98,916 

Wappoo Cut, S. C, improvement of ii 197 ; n, 1434 

War maps i,498 

Ware River, Va., examination of i>167; ii, 1363 

Wareham Harbor, Mass., improvement of i, 58, 667 

Warrior River, Ala. : 

Bridge obstructing, between Tuscaloosa and Northport i, 48S 

Improvement of, below Tuscaloosa i, 231 ; ii, IfiK 

Improvement of, between Tuscaloosa and Daniels Creek i, 236 ; ii, 1691 

Warwick River, Md., improvement of if 144 ; ii, 11S4 

Washington^ D. C. : 

Anacostia River, improvement of i, 159; n,12l7 

Aqueduct Bridge across Potomac River at, repair of i, 484 ; vii, 4(iS 

Defense of 1,5,6,9 

Government Printing Office, construction and repair of buildings 

of 1,491; \^I,4133 

Long Bridge across Potomac River i, 158; Ii,12l2 

Potomac River at, improvement of i, 157 ; ii, 1*2© 

Public buildings and grounds, and Washington Monument i, 491 ; vu, 4129 

Washington Aqueduct, improvement of Dalecarlia receiving reser- 
voir 1,4^; VII, 4121 

Washington Aqueduct, increasing water supply of city of i, 487 ; vii, 4111 

Washington Aqueduct, maintenance and repair of i, 485 ; vii, 4101 

Washington Aqueduct, raising height of Great Falls Dam i, 487 ; vii, 411^ 

Washington Aqueduct, testing and completing tunnel conduit. . i, 488; \^,41l3 

Washington Monument, care and main.tenance of i, 491 ; vii, 4131 

Washington Aqueduct, District of Columbia : 

Increasing water supply of Washington, D. C i, 487 ; vii, 4111 

Improvement of Dalecarlia receiving reservoir i, 489 ; vii, 41il 

/ Maintenance and repair of i, 485; vii,4101 

Raising height of dam at Great Falls, Potomac River i, 487 ; vii, 4113 

Testing and completing tunnel conduit 1, 488: vii, 4113 

Washington Bayou, Miss., improvement of 1,276; iii,194? 
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Washington Monument at Washington, D. C, care and maintenance 

of 1,491; VII, 4131 

Wateree River, S. C, improvement of i, 195; ii, 1415 

Waterways : 

Beaufort, S. C, to Savannah, Ga., survey for channel from i, 207 ; ii, 1521 

Beaufort Harbor to month of North River, N. C , examination of. . i, 192; ii, 1380 

Beaufort Harbor to New River, improvement of i, 183 ; ii, 1325 

Beaufort Harbor to Newbem, on Neuse River, N. C i, 182 ; ii, 1321 

Chesapeake and Delaware Canal, examination for rente for i, 156; ii, 1195 

Chincoteague Bay, Va., to Delaware Bay near Lewes, Del., improvement 

of 1,139; 11,1123 

Dismal Swamp Canal, Va., to sounds of North Carolina, survey of. i, 177; ii, 1296 

Erie, Lake, to Ohio River, survey of canal routes between i, 22 

Franklin City to Cape Charles, Ya., examination for h^^^'t ^h 11^ 

Hoods Canal to North Bay, Puget Sound, Wash., examination for. i, 457 ; v, 3466 

Illinois and Mississippi Canal, 111., construction of i, 374 ; iv, 2726 

Illinois and Mississippi Canal, HI., operating and care of canal around 

Lower Rapids of Rock Riverat Milan i,375; iv, 2770 

Keweenaw Bay to Lake Superior, improvement of i, 349 ; lY, 2561 

Keweenaw Bay to Lake Superior, operating and care of i, 350 ; i y, 2562 

Lake Drnmmond Canal, Va. See Dismal Swamp Canal. 

New River to Swansboro, N. C, improvement of i, 184 ; ii, 1327 

Norfolk Harbor, Va.. to Albermarle Sound, N. C, improvement of . i, 173 ; ii, 1286 

Ohio River to Lake Erie, survey of canal routes between i, 22 

Pocomoke River, Md., to Indian River, Del., examination for canal . i, 151 ; ii, 1154 
Pocomoke River to Sinepnxent Bay above Snow Hill, Md. (between Chesa- 
peake and Delaware bays), survey for i, 151 ; ii, 1167 

Puget Sound to lakes Union and Washington, improvement of. ... . i, 453 ; Y, 3422 

Savannah. Ga., to Fernandina, Fla., improvement of i, 206 ; ii, 1515 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., construction of har- 
bor of refuge at eastern entrance ' 1,358; IY,2614 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., improvement 

of 1,357; IY,2606 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., oi>erating and care 

of 1,358; IY,2612 

Waukegan Harbor, HI., improvement of i, 365; lY, 2653 

Wayne County, Mich., construction of bridge across Ronge River, between 

Springwells and Ecorse townships in '. i,480 

Wellfleet Harbor, Mass.. improvement of. i, 52, 638 

West Branch, Newtown Creek, N. Y., examination of 1, 121, 1006 

West Galveston Bay, Tex. : 

Bridge between Galveston Island and Virginia Point, construction of, (La 

Porte, Houston and Northern Railroad Company) i, 475 

Bridge between Galveston Island and Virginia Point, construction of, 
(Port Bolivar, Galveston and Virginia Point Terminal Railroad Company) . i, 478 

Improvement of channel in i, 263 ; in, 1809 

West Haven Harbor, Conn., examination of i, 93, 853 

West River, Conn., examination of, from steam railroad crossing to main chan- 
nel in New Haven Harbor i, 93, 853 

Western Branch, Elizabeth River, Va., examination of i, 177; ii, 1300 

Westport Harbor, Conn., survey of i, 95 

Weymouth River, Mass., improvement of 1,49,630 

White County, 111., construction of bridge across Little Wabash River at New 

Haven, by i,477 

White Foam (vessel), removal of wreck of i, 69, 704 

White Lake Harbor, Mich., improvement of 1,383; iv,2802 

White River, Ark. : 

Examination of upper river 1,287 

Improvement of 1,283; iii,2017 

White River, Ind., improvement of 1,332; in, 2445 

Whitefish River, Mich., examination of, for harbor at mouth in Little Bay 

deNoo 1,368; iy,2684 

Whitestcme Branch of Long Island Railroad Company, bridge of 1, 483 

Whiting Rock, San Francisco Bay, Cal., examination ibr removal of. . . i, 431 ; Y, 3260 

Whiton, Harry L, (schooner), removal of wreck of 1, 70, 718 

Wickford Harbor, R. I., survey of 1,73,753 

Wicomico River, Md., improvement of i, 147 ; ii, 1140 

Wicomico (Great) River, Va., examination of, from Cedar Point to Indian 

Point 1, 166; II, 1256 

Wicomico (Little) River, Va., examination of mouth of i, 167 ; ii, 1258 



INDEX. 87 

Wrecks, removal of— Continued. 

Leipsic River, Del 1,150; n,1146 

Little Rock, Ark 1,286; lii,2037 

Loug Island Sound 1,93,721,860 

Manasqnan Inlet, N. J 1,132; ii, 1078 

Manhaeset Bay, N. Y 1,93,852 

Maurice River Cove, Delaware Bay, N. J 1,132; ii,1078 

Michigan, Lake 1,867; iv,2681 

Mishaum Point, Mass., near 1,70,713 

Mississippi River 1,287: iii,2043 

Mobile River, Ala 1,248; ii,1712 

Monomoy, Mass., near 1,70,71,716,719,720,726 

Nantucket Harbor, Mass 1,70,715 

Nantucket Sound, Mass 1,69,70,71,704,710,712,724 

Nanshon Island, Mass., near 1,69,70,710,714 

New Haven Harbor, Conn 1,93,851 

Newburyport Harbor, Mass i, 53, 642 

Ohio River i,322; in,2384 

Parkers River, Mass, near * 1,69,704 

Passage Key Channel, Tampa Bay, Fla i,221; ii,1560 

Pawtucket River, R. I 1,702 

Phillissi Island, Ohio River 1,322; in, 2384 

Point Judith, R. I 1,71,723 

Pollock Rip, Mass 1,69,70,71,705.709,719,720,726 

Powder Hole Harbor, Mass 1,70,716 

Presqu' He Harbor, Mich 1,395; iv,2840 

Racine, Wis 1,367; iv,2681 

Ramshorn Creek, S. C i,207; ii,1519 

Savannah Harbor, Ga ',207; ii, 1519 

Shovelful Shoal, Mass 1,70,716 

Smiths Creek, Va., mouth of 1,176; ii, 1295 

Sunken Meadow, East River, N. Y 1,120,998 

Tampa Bay, Fla 1,221; ii, 1560 

Tarpaulin Cove Harbor, Mass 1,70,714 

Thunder Bay Island Light Station, Lake Huron i, 395 ; iv, 2841 

Vineyard Sound, Mass 1,69,70,71,701,708,712,718,722,725 

Woods Hole Harbor, Mass 1,69,706 

Wrights River, S. C, survey for waterway via .^ i, 207 ; ii, 1521 

Y. 

Yalobusha River, Miss., examination of 1,279; in, 1979 

Yamhill River, Oreg. : 

Improvement of, up to McMinnville 1,465; v, 3591 

Survey of, for locks and dams up to McMinnville i,^ 467 ; v, 3602 

Yaqnina Bay, Oreg.: 

Examination of * 1,456; v,3450 

Improvement of 1,446; v,3375 

Yazoo Kiver, Miss. : 

Improvement of 1,274; in, 1929 

Improvement of mouth of i, 274; in, 1933 

Yellow Banks, Wis., improvement of 1,296; in, 2183 

Yellowstone River, Mont, and N. Dak. : 

Construction of bridge across, at Glendive, Mont i, 475 

Improvement of i, 304; in, 2240 

York River, Va., improvement of i, 164; n, 1241 

Yonghiogheny River, Pa., construction of bridge across, at McKeeeport i,479 

Youngs River, Oreg., improvement of i, 466; V, 3595 

Yuba River, Cal. : 

Improvement of i,437; vii,4049 

Improvement of, (by Csilifomia D6bris Commission) 1, 470; vn, 4049 

Yuma, Ariz. : 

Examination of Colorado River above i, 436 

Improvement of Colorado and Gila rivers at 1, 435 ; v, 3278 
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